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B & G Condensers and Evaporators are distinguished by excell« 


of design and precision workmanship which assure peak perfo 











ance, both as original equipment or in replacement installations 
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You'll be particularly interested in the ingenious design of the 


Evaporator which permits uninterrupted vapor and oil flo 


Constructed, tested and stamped in accordance 
with A.S.M.E. Unfired Pressure Vessel Code. 


prevents oil trapping in the head passes. You'll like the method of 


serrating tube sheets to make a leak-proof junction with the tubes 





Both B & G Condensers and B & G Evaporators are constructed 
according to U69 Code of ASME Regulations. For your next job be 
sure to look first at B & G equipment, 












SEND FOR NEW CATALOGS 


B & G Refrigeration Equipment is 
fully described in these two catalogs. 











The diagram above shows how the tube wall is Complete engineering data is given, 
forced into serrations, or grooves, in the tube sheet ‘ . - : 
when the tube is rolled in. A leak-proof junction together with simplified selection pro- 


between tube and sheet is thus effected. 


cedures. Send for your copies today. 
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REFRIGERATION EQUIPMENT 


BELL & GOSSETT COMPANY 


Dept. RAX-5, Morton Grove, Ill. ence = 
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RY BUILDING 


JAI 
co} *ACTS BREAK 

Contracts awarded for building 
and heavy engineering projects in 
the 37 states east of the Rocky 


Mountains in January showed a 
sharp break from the volume re- 
ported in December and in January 
of last year, it has been reported 
by the F. W. Dodge Corp. 

A statistical summary of invest- 
ment commitments reported in field 
reports showed a total contract vol- 
ume for January of $482,984,000, 31 
percent less than that reported in 
December and 22 percent lower 
than the volume reported in Janu- 
ary of last year. 

The overall decline in building 
and construction contracts was 
least severe in New England, the 
middle Atlantic, and southeastern 
states, and the region comprised of 
northern Illinois, Indiana, Iowa, 
Wisconsin, and northern Michigan 

The decline was especially pro- 
nounced in residential and heavy 
engineering awards. Increases in 
awards for hospitals, institutional 
buildings, and churches lessened 
the severity of the drop in nonresi- 
dential buildings as a group. The 
volume of nonresidential awards 
was $221,883,000, 17 percent 
than in December and 8 percent 
less than in January of last year 


PREDICTS 5 TO 10 PERCENT 


-ONSTRUCTION DECREASE 
A5 to 10 percent decrease in the 





less 


volume of construction from last 
year’s all-time high, resulting in 
stabilization or even reduction of 


building costs, was forecast for 1949 
oy Melvin H. Baker, president of 
the National Gypsum Co., in an 
address at the 96th annual meeting 

{ the American Society of Civil 
Engineers. 

The output of most materials 
has been increasing steadily since 
the close of the war,” Mr. Baker 
said, estimating the 1948 production 
at 5 percent higher than that of 
197, in which was “recorded the 
highest output of any year since 
1915,’ 

He attributed the 117 percent in- 
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crease in the composite price of all 
construction materials in June 1948 
over the composite price in 1939 to 
the “record breaking demand and 
the impact of postwar inflationary 
forces.” 


TESTS GLYCOL FOR 
AIR STERILIZING 

Sterilization of air in offices with 
glycol vapor will be tested in the 
Chicago Tribune’s telephone ad- 
taking area, Dr. Theodore Van 
Dellen, head of the Tribune medical 
department, disclosed recently 

Health records maintained by the 
Tribune will enable the medical de- 
partment to compare the time lost 
through sickness during the 
period with records for the same 
period last year. Sterilizing of air 
throughout the entire new eight- 
story annex to Tribune tower may 
be attempted if an appreciable im 
provement results 


test 


Liquid glycol, vaporized as it spi- 
FRONT C 
The picture on the front 


cover is a view of the plenum 
chamber over the main floo1 
of the manufacturing build- 
ing at the new electronics 
plant of the Western Electric 
Co., Allentown, Pa. The ducts 
on the floor of the chamber 
lead to the air diffusers, which 
are directly under the circular 
baskets. The baskets are set 
over the return air openings 
of the diffusers to guard 
against anything being acci- 
dentally dropped through to 
the floor below. 

There are over 500 specially 
designed and adjusted air dif- 
fusers. Those for the main 
floor of the manufacturing 
building are designed to re- 
turn a controlled volume of 
air to the overhead plenum 
for reconditioning and recir- 
culation or exhaust. Particu- 
larly unique in this respect 
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rals around a heated pipe and dis- 
tributed throughout the room by a 
fan, is expected to kill many harm 
ful bacteria. Some medical authori 
ties suggest that the glycol may pro 
tect the workers for a short while 
even after they have left the office 

Equipment to be used.in the test 
is a little bigger than a standard 
typewriter case and is operated by 
electricity from an ordinary wall 
socket. Dr. Van Dellen hopes to 
attach such a device to the air con- 
ditioning system in order to sterilize 
all the air in the Tribune 
annex as it is circulated, if the test 
that 


towel! 


indicates 
effective 


the glycol vapor is 


> . . 


OVERHEARD AT A TECHNICAL 
MEETING: “The absorb 
only what the seat can endure 


mind can 


SUGGESTION FOR A CORPO 
RATE NAME: The representative of 
manufacturer said at a 
recent meeting of architects that he 
had suggested to the management 
of his company that they change 
their name to “Approved Equal.” He 
felt that this would simplify greatly 
his job of getting equipment 
specified 


a control 


his 


R PHOTO 


diffusers the 
central area of this main floor 
because, in order to satisfy 
the prescribed balance, the air 
supplied to the _ peripheral 
must flow toward the 
This required the 
208 diffusers in the central 
area to extract from it ap- 
proximately 30 percent more 
air than they supply to it. 
The outer cone of these dif- 
fusers has an outside diameter 
of 45 in., or almost 4 ft. The 
supply neck is 27 in. OD and 
the return neck 197%, in. OD 
with supply and return areas 
of 1.82 sq ft and 2.15 sq ft, re- 
spectively. It is believed that 
this is the first time that a 
combination supply and re- 
turn air diffuser has been de- 
signed with greater return 
than supply air capacity 
(Photo courtesy W. B. Connor 
Engineering Corp.) 


are the serving 


areas 
center area 
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WHY BOILER EFFICIENCY 
1S SO IMPORTANT 


The reason boiler efficiency is im- 
portant was stated simply and effec- 
tively by Fred Hainer, of the 
Cleaver-Brooks Co., in a talk on 
packaged steam generators at the 


February meeting of the Illinois 
chapter of the American Society of 
Heating and Ventilating Engineers. 
“You buy a boiler once,”’ Mr. Hainer 
said, “but you put through it during 
its life many, many times its cost 
in fuel.” 


WHAT MAKES A GOOD 
INSTALLATION 

“Good design, a good contractor, 
and good instructions to the operat- 
ing men make a good heating or air 
conditioning installation,” accord- 
ing to John Dolio, of Shaw, Metz 
and Dolio, architects, Chicago, in 
his introductory remarks at a ses- 
sion on heating and air conditioning 
at the first regional meeting of the 
north central district of the Amer- 
ican Institute of Architects. His 
firm’s designers include as part of 
their work the writing of operating 
instructions to turn over to the 
owner. 

There is an increased demand 
from the public and from owners 
for “more perfectly functioning” 
heating, ventilating, and air condi- 
tioning systems, he said. “If the 
temperature varies more than a 
couple of degrees, someone gets 
called about it these days,” he 
pointed out. In smaller buildings 
particularly, the more automatic is 
the system, the less trouble is en- 
countered with it, he remarked 


SEE GAIN IN 
STOKER SALES 

Most of the country’s manufac- 
turers of underfeed stoker equip- 
ment—together with representa- 
tives of the industry’s major supply 
firms and guests representing allied 
industries and the press—met in 
Chicago January 27, for the winter 
membership conference of the 
Stoker Manufacturers Association. 

While the meeting considered and 
acted upon a number of routine 
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matters of immediate interest to the 
stoker trade and industry, an un- 
official poll taken of the members 
indicated that many manufacturers 
anticipate increases ranging from 
moderate to substantial gains in 
their stoker sales volume in 1949 as 
compared with 1948, when approxi- 
mately 90,000 stokers were sold by 
manufacturers to distributor and 
retail outlets. The general average 
increase indicated was about 33 per- 
cent on a unit basis with a possi- 
bility of the dollar volume exceed- 
ing this percentage increase slightly 

-depending on the need and de- 
mand for stoker equipment used in 
commercial and industrial plants 
and establishments. 


FORM INTER-SOCIETY 


CORROSION COMMITTEE 

Fifteen delegates and three cb- 
servers from technical organiza- 
tions concerned with corrosion met 
recently at the headquarters of the 
American Society for Testing Mate- 
rials, Philadelphia, to formulate the 
organization of the Inter-Society 
Corrosion Committee of the Nation- 
al Association of Corrosion Engi- 
neers. 

The new committee's objectives 
were outlined in part during the 
meeting as follows: 

1) To promote cooperation among 
various technical societies working 
in the field of corrosion. 

2) To prepare and publish peri- 
odically a directory of corrosion 
workers in the United States. 

3) To provide liaison among 
technical committees of the NACE 
and other technical societies. 

4) To act in advisory capacity to 
technical societies interested in cor- 
rosion in an effort to promote prog- 
ress of all and avoid duplication of 
effort. 

5) To recommend in which so- 
ciety a proposed new activity might 
be carried out best without, how- 
ever, attempting to define or limit 
the field of activity of any society. 

6) To stimulate the publication 
of reliable data on corrosion and to 
provide publicity for conferences in 
this field. 





The inter-society comm) 
carry on some activities of 
mer American Coordinati: 
mittee on Corrosion and t! 
committee on relations wi 
technical societies, both of 
has succeeded. 

A. B. Campbell, 905 <s 
Standard Bldg., Houston 2 
tive secretary of the NACE 





r 


15 Years Agi 


The lead-off article in th 
1934 HPAC, under the title 
ditioning Fast Becoming §S 
Equipment for Railway P 
Cars, described the heatin 
conditioning of the Union 
new M-10,000, pioneer str« 
completed at the Pullma: 
Mfg. works the month bet 
train, “painted a golden b: 
canary yellow for visibility 
prised three cars, articulati 
mitting it to be carried 
trucks instead of six. Thi 
power plant consisted of a ¢ 
distillate burning, interna! 
tion engine. 

Paul Bancel discussed st: 
units for water vapor refri 
in his article in the Mar 
HPAC. This was the first o! 
part article, the second 
was devoted to centrifuga 
vapor machines 

Sabin Crocker’s article on 
code for pressure piping 
March 1934 HPAC was de\ 
section 3 on oil piping syst: 
the production, transmissi: 
refining of petroleum 


* * o . 


In a short article in the 


1934 HPAC, Mrs. Snyder, ope! 


of 13 candy shops in Chica 


its suburbs, spoke of the exc 
results achieved with air condi! 


ing installations in two o! 
predicted that air condition! 
soon be common-place in 
date stores.” 


* * . . . 


Chapter I of the NRA cod 
competition for the construc! 
dustry (remember the 
Eagle”?) became effective 
2nd of the month, it was n 
the March 1934 HPAC. 
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" )PEN for DISCUSSION” 


a aie ene 


n OU HAVE something to say about any of the articles published this month 


, of engineering society meetings 


tation of a paper. You are invited to contribute your views 


Editor, Heating, Piping & Air Conditioning, 6 N. Michigan Ave 


WHY DOES OIL BURNER 
FLAME DIE DOWN 


I; seEMS to me that Kalman 
in his answer to the ques- 

Why Does Oil Burner Flame 

Die Down?”, on page 104 of the 
December issue, has completely 
missed the No. 1 cause for the effect 
roduced—said cause not requiring 
, knowledge of tank location, foot 
for the poor service-man 


Steine 


valve, etc 
trouble-shooter to dig out at a 
st of $3.50 to $5.00 per hr before 
und fix it. 
Being called in for service, job 
inknown, to straighten out a diffi- 
ity such as stated in the question, 
and not knowing the type of burner, 
type of system, type of pump, type 
f control, method, size and condi- 
tion of piping, location of tank, 
vhen last cleaned, when last serv- 
ed, etc.. no one can immediately 
finger on the cause and ac- 
lish the remedy. However, if a 
t asked me the question, I 
uld immediately assume that the 
b had been working O.K. previ- 
usly and would consequently an- 
wer (or instruct the service-man) 
s follows: 
Burning No. 6 oil requires that 
oil be preheated (the most im- 
rtant auxiliary on heavy oil in- 
tallations is the fuel oil preheater) 
These preheaters use as a heating 
nedium a steam or hot water heat- 
er or electric heating elements ther- 
nostatically controlled. The heat- 
ng tubes or elements gradually get 
ated with the heavy tars out of 
he oll. This coating acts as an in- 
ulator in that it retards the rate of 
W heat through the surface 
nto the oil. To maintain the flame 
the burner requires a certain num- 
allons of oil per hour which 
$a set rate of flow, and which in 
‘urn requires a set rate of heat sup 
y iat flowing oil. 
If the rate of heat supply is cut 


mr 
sii} 
1py) 
i 


iti 





ditional comment, or perhaps a question on some point? We follow here the 


in allowing a period for discussion following 


Address them 


Chicago 


down by the coating of insulation 
on the tubes or elements, the oil 
rate is not only cut down but the 
increased decreases the 
flow through the nozzle, thereby 
cutting the firing rate further. The 
fact that the fire burned O.K. for 
10 to 15 minutes after lighting 
would tend to show that sufficient 
heat was available, but that after 
the residual heat was used up the 
rate of heat flow was not sufficient 
to maintain the rate of oil flow 
Check the heater surface, elements 
and thermostats—if you find them 
O.K., call me.”—W. H. Hermes, III 
mechanical 


viscosity 


consulting 
San Diego 
~~ 
RADIANT HEATING . 
DESIGN CONTROVERSIAL 


engineer 


Q UITE APPARENT it is that there is 
little agreement among individuals 
as to the proper method of design 
of radiant heating systems. H. W 
Schiewe is quite correct when he 
says (on page 67 of the February 
issue) that the calculation is com- 
plex because of the variables that 
enter the problem 


If Mr. Schiewe accepts Dr 
Giesecke’s calculations and gets re- 
sults that are satisfactory, that 
seems to be the desired result. How- 
ever, D. L. Mills says (on page 104 of 
the February issue) that investiga- 
tion of laboratory and field panels 
indicates nothing that would lead 
to a verification of the theory that 
3.5 Btu per sq ft of pipe surface per 
F per hr is a correct factor 

The purpose of the article by J. K 
Fairbairn and myself in the Janu- 
ary issue was not the introduction 
of a U factor nor the discussion of 
one. We presented a chart which 
would simplify the calculation after 
the individual designer had se 
lected his own U. Our selection of a 
V was for the purpose of setting up 
an illustrative problem 


Piping & Air Conditioning, March 1949 


We are now in the process of de- 
veloping a nomograph chart based 
on our theory of the U coefficient 
If heat flow information published 
by F. W. Hutchinson, Dr. Gieseck« 
or others is being used, our nom 
graph should prove very useful and 


accurate (for the U used) for final 
panel design 
Existing radiant systems when 


tested do not balance out to the 
predicted designed drop. They work 
and heat to the owners’ required 
comfort but the drop is much great 
er than calculated 

The U which we used in the ex 
ample in our article, and panels de 
signed with our chart, have been 
checked very 
field by 
face temperatures and temperature 
drops.—R. P 
Dillon, consulting engineer, New 


York City 


—_ = . ' 
SuccessiIully in tne 
‘ 


thermocouples for ur 


GOEMANN, John D 


EFFECT OF ENTRANCE 
ON FLOW OF FLUIDS 


\i Y REPLY to Marcello Giomi 
comments (on page 84 of the Feb- 
ruary issue’ regarding my article 
on piping fundamentals, which was 
published in the December issue 
is follows 

The flow of water to the outlet o 
a tank follows a perpendicular line 
that is, if the tank is being con- 
stantly refilled. If the tank is being 
emptied, there will be a horizontal 
flow of water to replace the wate! 
leaving the tank, but the flow to 
the outlet will be in a vertical line 

To make the foregoing statement 
more clear, let us analyze the “la- 
tent force” of the water prior to the 
start of flow. The line of pressure 
will be vertical due to gravitation 
When the flow begins naturally the 
force directly in a vertical line with 
the opening will be exerted to in- 
duce the water through the open 
ing. Lines of force follow the lines 
of least resistance: therefore, the 
line of force will be vertical and not 
horizontal or even oblique 

In the design of heat exchanges 
equipment we have found, and usu 
ally the hard way, that the flow of 
fluid toward an outlet is in a verti- 
cal line and practically no circula- 
tion is induced except in a narrow 
circular area extending vertically 
upward from the outlet connection 

HERMAN VETTER, consulting engi 
neer, Los Angeles 
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FIRE HAZARDS IN 
WINDOWLESS BUILDINGS 


R EFERRING TO my article on Elimi- 
nating Fire Hazards in Windowless 
Buildings, page 86 of the February 
HPAC, and George W. Booth’s com- 
ment given in the editor’s note on 
the same page, I believe Mr. Booth’s 
suggestions certainly contribute to 
an understanding of the problem 
and are based on the experience of 
many years in fire prevention engi- 
neering. However, the amendment to 
the National Board of Fire Under- 
writers standards for the installa- 
tion of air conditioning, warm air 
heating, air cooling, and ventilating 
systems as recommended by the 
National Fire Protection Associa- 
tion at its last annual meeting, 
makes no mention of automatic 
sprinkler protection in the new 
paragraph 103 on mechanical smoke 
removal. This paragraph reads: 

“103. It is recommended that in 
buildings, especially of the window- 
less type, where the panic hazard is 
pronounced, means be provided for 
mechanically removing smoke. Such 
smoke removal systems may in- 
corporate such portions of air con- 
ditioning, heating, ventilating or 
exhaust systems as may be adapted 
to the purpose. It is important that 
the system be arranged to keep 
smoke away from exitways. 

“In the absence of more definite 
data, it is recommended that the 
smoke exhaust equipment have a 
capacity approximating a 10 minute 
air change.” 

The National Building Code, how- 
ever, does set up requirements for 
automatic sprinklers in certain 
types of windowless buildings. 

There is still some difference of 
opinion among fire underwriters as 
to the desirability of venting fires. 
In fact, I originally voted in com- 
mittee against the proposal, but the 
majority of the committee (some 
of whom had studied the matter 
in considerable detaii) favored the 
proposal. 

In my article I quoted from the 
bulletin of the Associated Factory 
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Mutual Fire Insurance Cos., as fol- 
lows: 

“This may increase the rate of 
burning somewhat by introducing 
currents of fresh air, but the effect 
would not be much different than 
if windows and doors were opened 
to vent smoke. Venting is necessary 
if fire is to be fought effectively.” 

This seemed to be the attitude of 
the majority of the members of the 
committee on air conditioning.— 
Howarp C. MurpHy, consulting en- 
gineer, Carmel, Calif. 


USE CARE WHEN 
YOU USE CARBON TET 


I: SEEMS appropriate that the two 
following paragraphs should be 
mentioned in connection with the 
article on suggestions for cleaning 
ducts, which was published last 
year in HPAC. The information is 
copied fror® the reference on Car- 
bon Tetrachloride-Gaseous Products 
of Decomposition of the card data 
service, Underwriters’ Laboratories. 

“In the vapor form, carbon tetra- 
chloride is an anesthetic having an 
inoffensive odor. It is classified as 
to toxicity in Group 3, being lethal 
to guinea pigs in concentrations of 
the order of 2 to 2% percent by 
volume for continuous durations of 
exposure of the order of 1 hr in 
closed rooms. (No ventilation.) 

“Dry cleaning solvent. When car- 
bon tetrachloride is used for dry 
cleaning in small rooms or confined 
spaces, there is the possibility of 
more or less continuous or recur- 
rent exposure of the operator to the 
vapor in concentrations injurious to 
health unless adequate ventilation 
is provided, or else suitable equip- 
ment is employed to confine the 
vapors within the unit used.” 
MARVIN GOULD, assistant professor, 
Iowa State College, Ames. 





ANCIENTS USED PREFERRED 
NUMBERS FOR PIPE SIZES 
That “there’s nothing new under 


the sun” has its element of truth is 
interestingly demonstrated in an 


article by Edmund A. Pr; 
lished in the February 
Standardization, news mag 
the American Standards 
tion, Inc. He shows that th: 
Romans apparently used “; 
numbers’—a fairly mods 
with a distinct factory bac} 
Pipe fittings for connectio: 
man aqueducts and reservo 
ly followed the geometrica! 
sion of sizes now used in ; 
number series. 

Pipes were numbered 
to their inside diameters in 
digits, the digit being 1 
Roman foot. Pipe capacit 
measured in quinariae, the 
being equal to the capac 
pipe five quarter-digits in d 
This was the base size, acc 
Mr. Pratt, and the other si 
related to it in such intery 
give a suitable range to me: 
tical needs 

By means of a plot of Ron 
size ratios and preferred 
Mr. Pratt shows that the 
sponsible for the water su 
ancient Rome 
years ago at a “very mode! 
ception of a suitable range , 
sizes.” 


REPRINTS OF OPERATING 


arrived som: 


EXPERIENCE ARTICLE READY 


John H. Clarke’s extensiv« 
of articles entitled Design E) 
Reports on Operating Exp 
publication of which was co! 


last year, have been reprinted 


the author and copies are a\ 
from him for 75¢c each. The 
cles covered both engineeri 
other problems and how 
them were solved during 


‘ 


thor’s tour of duty on a tanke! 


Many requests for repr 
these articles have been r 
and have been referred 
Clarke. If you want one 
reprints, just send your requé 
the necessary remittance 


Editor, Heating, Piping & Air ' 
tioning, 6 N. Michigan Ave., C 


2, and it will be forwarded 
Mr. Clarke. 
Now available at no cost 


scribers is the volume ind: 


Heating, Piping & Air Condi 
for the year 1948. If you h: 
already asked that this in 
sent you, let us know and we 
one 
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ow to Design the Piping for 


| Conveying Flashing Hot Water 


AGE engineer needs a lot 
applying theory to the 


ol Nel 

design of piping systems for con- 
veving flashing mixtures of steam 
and wa This article has been 


written with the objective of giving 


the help required in solving every- 
day problems. The theory is re- 
viewed the appendix in order 


method may be understood 
Curves are also presented from 

precalculated data may be 
obtained. Without these curves it 
would be necessary to perform sev- 
eral graphical integrations, and to 
resort to cut and try methods to 
solve even the simplest of problems. 
ample problems are given to dem- 
onstrate the calculation of pressure 
drop in four types of problems. In 
addition, a theory is developed for 


’ t tne 


calculating surge result- 


ing from the high velocities which 


pressures 


mare usually encountered in conden- 


Finally, suggestions are 


peiven for designing flash tanks 


Flashing Causes 


Big Volume Increase 


Van 
Many ol 


the difficulties encoun- 
red in the design of piping sys- 
tems for conveying hot water are 
caused by the flashing which occurs 


in the pipe. As the 
down the line, there is naturally a 
drop in the pressure. As a result of 
the drop in pressure, the water find 
itself supersaturated; and, in orde: 
to maintain equilibrium, a portion 
of the 
relatively 


water flashes into steam 


ae _ 
Oniy a Small I 


portion of 
the water flashes 
there 
amount of flashing a very consider- 


into steam Dul 
a smali 


results from even 


’ 
11 


able increase in volume. The smal] 


c 


{ 
portion of the water which flashes 
may increase its volume ove! 
thousandfold 


It follows that, as the volume in- 


stalled at the 


creases, the velocity also increases 

such that it often reaches very large 
values. A calculation which prop 
erly accounts for this considerable ¥ 


increase in velocity, as the wate! 


let end, the velocity will be 


progresses down the pipe, is nece 


Because of the 


encountered in de 


sarily complicated 
many difficulties 
signing 


, : . C 
even a reiatively simple 
. , 


condensate line, it is quite 
that the usual problem would for 
merly not justify the expenditure of 


apparen 


is apt to carry a 


of the pressure drop has to be ti 


make the pipe plenty big tha 


solution 


Too Large a Pipe 


Is Objectionable 
A careful study will show, how 
ver, that a pipe which 1s too 
higher velocity 


hroughout a greater length than a 


line which is properly designed. Thx 


. « hi ; } wit . } . 
reason for this is in the critical flow 


ffect which is almost always en 
untered 
Consider a system which has a 


rap or control valve orifice in- 
inlet end of the line 
rhe high pressure drop in the line 


vill serve to reduce the amount of 


lashing so that 


as one moves even 
i Short distance back from the out- 
l] found 
») be greatly reduced 

Now 


leliberately enlarge the diameter of 


observe what happens if we 


he pipe. It simply means that more 


much more of the water has flashed 


the time required for a_ solutior , ; i . 
; . . nto steam at the iIniet end oI tne 
The result has been that many de- ; 
pipe The mass flow through the 
Signers have been forced to over- ai = 
; : ne i D Increased a ilttie, Dut 
design in order to get a safe answer 
the volume flow through the piping 
In the past, it has been cheaper to 
will be increased a great deal 





THEODORE E. BRIDGE, a mechanical engineer with the 


niversity of Chicago in connection with a project under 


I 


onstruction for the Argonne National Laboratory, acquired 


iarge inc 


extreme case Ol a very 
ease in tne size Ol ne 
becomes in effect a 


ping, the pipe 


long flash tank—and we would ob- 


serve critical velocity only at the 
tle f th arifire eh ‘ 
rie Ol ne orice In SUCIi a S\ 
m, we would find very little pre 


1 wide experience in the design of power and of process 


uping during 15 years with E. 1. du Pont de Nemours & Co.: 


ve has also had experience in the field of very high pressures. 


n his article, of which this is the first part, his objective has 


problem of designing piping systems for conveying flashing 
uixtures of steam and water, His article is. we feel, a signif- 


first cost and 


cant and most practical contribution to the subject of piping 


een to help the “average engineer” in applying theory to the 


I 


t 
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shown that increasing 


ire loss in the piping. For all prac 


ical purposes, however, we cannot 
vet less than critical pressure at the 
yutlet end of the piping. It can be 
tne size ol 
he pipe over that which is required 
increase—not de- 
fluid 


The result of increasing 


very likely to 
‘rease—the velocity of the 
piping 
1e size of the pipe has been higher: 
It is 
many of the troubles 


shorter life 
yelieved that 
condensate lines 


ncountered with 
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Pi= inlet pressure, ps! absolute 
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effects, which will be 





Opposite )—These curves are 


Fig. | . 
used to determine the value of the in- 
tegral B { dP/V when employing 
Equation 7 in Appendix A for calecu- 
lating pressure drop in a pipe line. 
(dP is total differential pressure drop, 


psi; V is the specific volume of the 
team-water mixture in the pipe, cu ft 
per Ib; P is the pressure at any point 


in the «ystem, psi absolute) 


may have been caused by over- 
The author has introduced 
empirical methods for quickly de- 
sioning a condensate system to ob- 
tain a reasonable pressure drop in 


design 


both halves of the system—namely, 
e orifice and the piping. 
Orifice in a System 
Complicates Problem 
several difficulties 


There are 
which will be encountered when 
ne tries to calculate the pressure 
drop in a piping system conveying 
flashing hot water. The pressure 
drop may be calculated by using 
Equation 7 as developed in Appen- 
dix A. It will be seen that, in using 
this equation, it is necessary to cal- 
ulate the term B by very laborious 
methods. However, by the use of 
the curves in Fig. 1, this part of the 
task is greatly simplified, as pre- 
valeulated values for this term are 
given. Even so, the problem is some- 
what complicated by critical flow 
explained 





ater 







As soon as an orifice is introduced 
into the system, the problem be- 
comes even more complicated. Con- 
sider the problem again of a con- 
densate system with a trap installed 
at the inlet end of a long line. The 
length of the line (Z") and its di- 
ameter (D) are given. The problem 
is to calculate the area of the trap 
orifice (Ao) that will give a reason- 
able flow through the system. It is 
also necessary to calculate the max- 
imum flow (M) that the system will 
pass. It will be shown later that 
the outlet pressure of the system 
must be equal to or greater than 
the critical pressure (P") which 
may be read from the curves in Fig 
7. One next assumes what appears 
to be a reasonable value for the trap 
outlet pressure (Po), and then his 
troubles really start. With all of 
these values fixed, it is possible to 
calculate the equivalent length of 
the trap orifice (Lo) by using Equa- 
tion 7. But this can only be done 
if one assumes a value for M, the 
flow through the line. The calcu- 
lated value of Lo, when added to 
the actual length of the pipe in the 
system (L") will give a value for T, 
the total equivalent length of the 
system. Using this value of T in 
Equation 7a, one can solve for M 
to see if his original assumption was 
correct. This cut and try process is 
very laborious and 
author has introduced some em- 


therefore the 































































































which will 


pirical curves 
reasonable solution on the first try 


Calculating 
Surge Pressures 
In addition to 
pressure drop of a piping system 
it is also very desirable to calculate 


; 


calculating the 


surge pressures resulting from high 
velocity of condensate around an 
elbow in the system. Normally, it 
would be quite a problem just to 
calculate the velocity of the steam- 
water mixture through the pipe 
because of the difficulty in figuring 
the amount of flashing that has 
taken place at any given point in 
the system 

A method is presented in Appen- 
dix C which greatly simplifies this 
process by using precalculated data 
given in Fig. 2. After figuring the 
velocity, the surge may be calcu 
lated by using Equation 15 
is also developed in Appendix C 
This equation gives a basis for cal- 
culating the radius of the 
bends which are to be installed in 
the line. It is recommended that 
long radius bends be installed wher- 
ever the surge pressure is figured 
to be high. Also the pipe line must 
be anchored to withstand the un- 
balanced thrust of SA, the surgé 


pressure times the 


which 


pipe 


cross sectional 
area 

After reviewing the theory 
oped in Appendix A, Equation 7 


devel- 





| es | Fig. 2 (Left)—These curves are used to determine values 
1 —l400 ; ; 
for the constants C and E which are needed in Equation 
7 7 when calculating pressure drop and Equation 11 when 
00 figuring velocity, respectively. () is specifie volume of 
N\ . the steam-water mixture in the pipe, cu ft per Ib; Fi 
\ 100 & is the specific volume at the inlet of the system). Fig. 3 
x be a <0 Teo > (Below )—Inertia force acting on a slug of water travel- 
2 eee | —— \ . 
—60 . ing around an elbow at high velocity (dL is differential 
‘ | = & length of pipe, ft; \ is radius of pipe bend expressed as 
} 40 | a ae 
| J Q number of pipe diameters) 
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‘aleulations showing how the pressure in the pipe 


varies with the length (M is mass flow through the system in thousands of Ib per 


hr, and A is cross sectional area, sq in.) 
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Fig. 5—How the mass velocity through the system 


equivalent length of the system (Pi 


was studied to determine how pre- 
calculated data could be presented 
to aid in its solution. As a result, 
Figs. 1 and 


the curves shown ‘ , 
were calculated and plotted as much more pressure drop . t | | ] 5 oe 
shown. Next, 21 separate problems is taken in the line, the flow ae ERE GAO Et Cie: “SRE | 
were calculated and the results through the line cannot be yi =a eae 
plotted as shown in Fig. 4 to study increased. That is what is > ‘ 
the effect of critical flow in a piping meant by critical pressure. 4 ere 2 | 
system. If one of the curves in Fig. The value of L/D at which y ag -—t+—t + 
4 is studied in detail, X nese 
will be noted that, for v 
any given mass velocity 9.6 - ft | 
(M/A), the pressure (P) Fig. 6—This curve represents approximately ~~ + + 
falls very slowly, for a any one of the curves shown in Fig. 4. It is : 141 os 
time, as the length (L/D) accurate at only one point as indicated by TT 

the small circle on the curve. (Pi is pressure +——_+ — 


is increased. As L/D is 


further increased, the 

slope of thecurve becomes Pp’ 
steeper until it finally 
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inlet pressure, Ib per sq in. 
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varies with pressure and the 


absolute ) 


becomes vertical. The point at which 
the curve becomes vertical indicates 
the critical pressure. In effect, it 
shows that no matter how 


at inlet of system, psi absolute; P is pressure 
at any point in the system, psi absolute; and 
is the critical pressure as read from Fig. 


7, psi absolute) 





the line becomes vertica 
the critical length of the 

In solving actual prob 
critical length of line is 
equal to T whenever th: 
in the flash tank (P/) 
the critical pressure (P"' 
is quite common for th: 
in the flash tank at the 
of a piping system to bs 
the critical pressure, it 
for critical conditions t 
the piping system. In s 
the velocity at the end 
will be very high. If the 
made very very large, it b: 
effect, a long flash tank 
velocity in such a pipe 
less than critical. For al 
purposes, however, it is n 
to reduce velocity by m 
diameter of the pipe larg: 

The data presented in I 
be used as is, if it were n 
difficulty of interpolating 
mediate values between t 
For this reason, the dat: 
curves were replotted in 
easy interpolation T) 
Turns Catalog and En 
Data Book, No. 111, pub 
Tube Turns, Inc., Louis 
gives a group of curves w! 
well with those presented 
thus giving an independ: 
on the method.] 

When an orifice is int: 
the problem, it is not « 
know the maximum flow 
be forced through a give: 
also necessary to know 
of the P vs. L’/D curve. T! 
essary so that one may 
fair proportion of the tota 
drop to each part of th 
namely the orifice and thi 
If the shape of the curve 
it is possible very quickly 
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Seer pressure 
a Seeee The data plotted I i 
deliberately distorted D isea 
oO inctlo with I 6 and eid 
a a i irate results al e one 
oo dicated on that curve. 7 ' 
: t+ it the curves I 
x ? —- , 4 ve ct ( ) ¢ ‘ 
| CI ica pre ire Du é ele 
T " 
t Values i 
| == qauct ! appre iD { r 
, ar Ne 
‘ Gani This is quite appar 
= a ma + } a — i eer Res He Ty APs studies the shape o 
LSS Sse a oo oo Fig. 4. It can readily b 
a | + TTT tTt — See ee ee > ae ees considerable erro ( 
> > + + + ++ - > - . . + . > , f c wit ’ pre , P 
> > > + + ++ + > > > > +++ > > 
make ol i slight f 
= me = i | =e \ esponding valu a 
ae L | | Lijiii ji ive for L/D. Th evide 
2 ’ 60 & £00 4 600 e e steepness Ol Se « . I 
7 7 Dif. feer V/AaIECT r - 
i} ximat ade f 
Fig. 7—These curves are used to determine the critical pressure in the system, Pi struction of the curve plotted 
being the pressure at the inlet of the system, psi absolute Fig. 7, greatly simpilifk tne 
10n Of p en 
nin e Lo, the equivalent length of mately represents any one of the 21 in a piping system 
orifice. In order to be able to curves in Fig. 4, was plotted in Fig. 6 The sample problems to De 
redict the shape of any curve, for against dimensionless coefficients sented in the next installment 
values of mass velocity (M/A) It should be noted that the curve illustrate the appli 
termediate to those plotted in Fig plotted in Fig. 6 is accurate at only method 
4a single curve, which approxi- one point, and then only when it i To be ntinue 
° ~ 
Low Mounting Height 
e 7 
for Big Unit Heaters 
| HE original plans for an addition By installing air diffusers on the big vertical unit heaters for a Peoria, HL. factory. 
i Peoria, Ill., factory called for a they handle 11,000 cfm at 2200 fpm without discomfort to the employees. 
igh monitor roof and vertical heat- although the mounting height is but 13 ft. (Photo courtesy W. B. Connor 
g units were selected to deliver Engineering Corp.) _ 


1000 cfm at 2200 fpm. Later, it 
as decided to reduce greatly mon- 
rand roof height 
When the order for the unit heat- 
's was entered, the change in the 
{design was overlooked. Instead 
[ being able to mount the units 20 
from the floor, the maximum 
ting height was found to be 
d it appeared that such a 
height for units of this size 
ud prevent employees from 


king within a 30 ft radius. R, ae ; — sa": 

However, by installing air diffus- “ ! 4 

' “2 n the unit heaters, the air j ° : | dim but}? ali 2. nis 

U stream was projected horizontally, 7 | il . = . 

vering a 75 ft radius, drafts elim- : gs a ' 
hated to employee satisfaction, and a” 

‘ "hat is believed to be a world’s 


record established for low mounting 
il heaters of this size. 
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WHY DON'T THEORY, PRACTICE AGREE? 





Floor Surt 
Heat Outp 


Q)ne OF THE most controversial 
questions on the subject of radiant 
heating is: ““How much heat can be 
obtained from a floor type radiant 
heating system without producing 
uncomfortable floor surface tem- 
peratures?” For many years the 
application of some basic laws of 
heat transfer has created the im- 
pression that under no conditions 
should a floor type system be de- 
signed for calculated heat loads 
above 40 Btu per hr per square foot 


of floor surface; some handbooks 
have even limited the calculated 


output to 30 Btu, on the premise 
that higher outputs would produce 
excessive surface temperature. 


These figures have been arrived at 
by careful mathematical analysis of 





ace ‘Temperature an( 


ut With Radiant Jolis 


PAUL S. PARK, manager of the engineering service di 


Co., Pittsburgh, explains the disagreement hetween theore 


30 to 40 Btu per hy per sq jt of floor for radiant heat 


the success being obtained with installations calculated to 


100 Btu. It’s a live subject these days. and his discussio: 





pertaining to the fundamentals ol design of all fypes ol he 


and 
convection from a heated 


heat radiation 
“natural” 
surface and—in view of the lack of 
evidence to the were 
widely accepted in this country as 
well as in England. 

The controversy arises, however, 
when we examine the records of 
hundreds of actual installations of 
all kinds and find highly satisfac- 


transfer by 


contrary 














tory performance a! 
comfort being provid 
type radiant heating syst 


are required by standar 
calculations to produce 

even 100 Btu per hr pe 
floor area. Many individ 
of whom are capable and 
engineers and 
branded these figures a 
“based on 
“products of imaginat 





Er 


scient 
errors in ¢ 
possible.”” Presumably 
marks were made in good 
on the basis of knowles 
by study and, in som« 
Whether 


experime 


perience 
their theories, 
and calculations 
lished in scores of maga 
handbooks, and textbook 
been much readil 
than the empirical data 
been developed from 


have 


more 


gations. 

The unalterable fact 
however, that theory a: 
do not agree and the 


discussion is to 
between the 
arrive at 


this 
differences 
attempt to 
conclusions 

Since the proponents 


Heating requirements of St. ich 
church, Struthers, Ohio, range 

53 to 90 Btu per hr per sq ft of fi 

area. Arsene Rousseau, the hite 3 
and designer, states that | floor 


have been perfectly comfort 
ing the two heating seasons t! 
has been in operation 
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approach to the problem 
essarily depend upon basic 
s of heat transfer, it is 

that we first study the 
by which heat can escape 
e floor and, if possible, dis- 
me source of output which 
nas been overlooked. Secondly, 
the practical values are so 
rreater than the theoretical 
we should carefully scruti- 
nize not only the accuracy of con- 
ventional heat loss calculation pro- 
dures but the adaptability of 
such procedures to radiant heating. 
For the sake of clarity, these two 
basic considerations can be broken 
down into the following four fac- 
tors. each of which will be discussed 


retica 
must ! 
princl} 
} 

essentl 
means 
from t 


cover 


since 
much 


figures 


ndividually: 
1) Errors in the theoretical anal- 

sis of heat transfer. 

9) Differences between 

and other heating systems 
3) Margins of safety in standard 

coefficients 


radiant 


eat loss calculation 
nd procedures. 
4) Safety factors introduced by 


individual designers. 


Qa st 


Errors in Analysis 

of Heat Transfer 

Not being a scientist, I have al- 
ways been hesitant to question the 
theoretical procedures which have 
been developed by experts in the 
fields of mathematics, physics, etc. 
However, a close study of the pub- 
lished data available indicates that 
here is one potentially important 
source of heat transfer which may 
have been overlooked—or, at least, 
neorrectly evaluated. 

Heat is released from a warm 
floor in a radiant heated space by 
two basic processes—radiation and 
Radiation emission 
seems to be the simpler of the two 

analyze because the fundamental 
lormulas of Stefan and Boltzmann 
regarding radiant heat transfer be- 
tween plane surfaces can be 
adapted to the heat exchange prob- 
min an enclosed room. While the 
irregularity in room surfaces and 
materials may introduce some error 
the practical application of ra- 
formulas, all authorities 
with whom I have discussed this 
phase of the Subject are in agree- 
ment that the heat transfer by ra- 
diation can be considered accurate 
within 10 percent. Some test work 
ave conducted along this line 
lates their opinion. 


convection. 
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Convection 

Heat transfer by convection does 
not seem quite so easily determined 
and may contain a factor which is 
partly responsible for the wide vari- 
ations between theory and prac- 
tice. Here again, mathematicians 
and physicists have relied upon ac- 
cepted basic formulas of scientists 
like Nusselt and Hencky, Hottinger, 
and others, and while we are not in 
a position to question the accuracy 
of any fundamental formula which 
has been proved over and over 
again by scientific laboratory ex- 
perimentation, we are inclined to 
question the method of their appli- 
cation to the radiant heating prob- 
lem. As it is so clearly pointed out 
in one handbook I am familiar with, 
these formulas apply only to the 
heat transfer resulting from ‘“natu- 
ral” convection created by the tem- 
perature difference between the 
room air and the heated surface 
In other words, the convective out- 
put calculated on this basis repre- 
sents only that heat removed from 
the floor by recirculation of 70 F 
room air and includes no allowance 
for heat removed by infiltrating 
cold air or the downward move- 
ment of cold air from large glass 
areas or other low temperature sur- 
faces. 

The magnitude of such an error 
of omission will vary with each dif- 
ferent room, but it is common to 
find that infiltration losses alone 
represent 25 percent or more of the 
total heat load. If we are correct 
in our analysis up to this point, 
then it logically follows that the 
heat output theoretically possible 
by means of radiation and “natu- 
ral” convection must be increased 
by an amount equal to all (or, at 
least, a major part of) the infiltra- 
tion loss. 

What allowance should be made 
for downdraft air from fixed glass 
and similar surfaces is not known 
While such air movement is difficult 
to detect in a radiant heated space, 
physical laws demand that it take 
place and thus that portion of a 
heated floor adjacent to a large ex- 
panse of glass will have contact 
with air at a temperature below 
that of the room air and will lose 
heat by convection at a faster rate 
than published theoretical data in- 
dicate. Many automobile show- 
rooms having glass areas covering 
one-half to three-fourths of the to- 
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tal exposed wall are being satisfac- 
torily and comfortably heated in 
below-zero weather by a floor type 
radiant heating system. Heat losses 
for areas of this kind normally 
range between 70 and 110 Btu per 
hr per sq ft of floor and it is our 
opinion that the added convection 
output induced by the cold glass 
surfaces is at least partly responsi- 
ble for the successful performance 
of such floor systems 

The theory has been advanced 
that if such convection currents 
are present, they will have a cool- 
ing effect on the floor surface and 
depress the surface temperature be- 
low the desired level—resulting in 
a reduction in heat output by radi- 
ation and “natural” convection. In 
my opinion, such a conclusion is 
the result of an incomplete analysis 
of the heat transfer problem. Nat- 
urally, the movement of cold air 
across a warm surface will tend to 
decrease the temperature of the 
surface and will do so if the source 
of heat which is warming the floor 
cannot be varied to meet changing 
conditions. But in a radiant heat- 
ing system we have a variable 
source of heat and if the surface 
temperature of the floor is de- 
pressed to the point where the room 
is no longer comfortable, then the 
automatic controls will energize the 
circulator, mixing valve, or boiler 
firing equipment—thereby provid- 
ing the additional heat needed to 
maintain surface temperature 
From observation of several hun- 
dred actual installations, it appears 
that this entire cycle of heat de- 
mand and heat output becomes au- 
tomatically balanced and _ with 
proper controls remains so through- 
out the heating season 

It is also conceivable that the net 
effect of air movement is to reduce 
the floor temperature from a 90 or 
95 F level to within the more de- 
Sirable range of 85 to 90 F. For 
example, a room having no infil- 
tration loss might theoretically re- 
quire a 92 F average floor surface 
temperature to offset the conduct- 
ance losses through walls and roof 
whereas an identical room having 
25 percent of the same total heat 
loss attributable to infiltration will 
function satisfactorily with an av- 
erage of 85 F as a result of the 
cooling action of the infiltrating 
air. This example is, of course, 
strictly a hypothetical case used to 





lilus.trace the point under discus- 
$10n. 

By considering the problem as a 
simple type of heat exchange, it 
can be seen that the concrete sur- 
rounding the heating elements is 
merely the heat exchanger wall 
through which heat is passing from 
a hot fluid to a cooler fluid. The 
quantity of convected heat that 
flows is a function of the tempera- 
ture differential between the two 
fluids and the surface temperature 
of the exchanger wall is incidental. 
If the temperature of the hot fluid 
can be held constant as the tem- 
perature of the cooler fluid is de- 
creased, the surface temperature 
of the exchanger wall will decrease 
also, even though the rate of heat 
transfer by convection is greater. 
Heat exchanger output may also 
increase with velocity and without 
increasing the temperature of the 
exchanger surface, although no 
publications I am familiar with 
have evaluated or included this fac- 
tor. This approach to the heat out- 
put question appears complex, to be 
sure, and while I am not prepared 
to specify the theoretical limit in 
every individual case, I do not be- 
lieve a possible source of heat out- 
put should be ignored simply be- 
cause we cannot yet accurately 
evaluate it. 

Skin Temperature 

In studying theoretical data, I 
have also noticed that a maximum 
floor surface temperature of 85 F 
has been arbitrarily set as the up- 
ward limit for comfort. One notable 
exception is the suggestion of Dr. 
F. E. Giesecke, in his book on Hot 
Water Heating and Radiant Heat- 
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Average heat loss in patients’ rooms in 
the one story, basementless Montgom- 
ery county hospital, Dayton, Ohio, is 
calculated to be 67 Btu per hr per sq 
ft of floor area. Rial T. Parrish, archi- 
tect for the structure, reports that the 
radiant heating system is completely 
satisfactory and that floor surface 
temperatures have never been exces- 
sive during the 2!» years the system 
has been in operation 

ing and Radiant Cooling, that the 
safe limit for floor surface temper- 
ature be raised to 90 F. 

Editions of the American Society 
of Heating and Ventilating Engi- 
neers Guide sometime previous to 
1947 contained data estimating the 
mean skin surface temperature of 
a clothed adult at 83 F. The 1947 
and 1948 editions of the Guide have 
raised this figure to 90-93 F and yet 
no corresponding change in allow- 
able floor surface temperature has 
been discussed. If some theoretical 
relation existed between mean skin 
temperature and floor temperature 
when 85 F was selected as a safe 
limit for floor surfaces, then some 
upward adjustment seems logical 
if the mean skin temperature has 
been revised 7-10 F. Admittedly, 
85 F is a safe maximum, but if 88 F 
or 90 F is also within safe limits, 
we can substantially extend the 
safe output range of floor type ra- 
diant heating systems and perhaps 
take another step toward closing 
the gap between theory and prac- 
tice. 


Effect of Uniform 

Air Temperature 

It has been established that air 
temperature is quite uniform in a 
radiant heated space. Between 





floor and ceiling levels 
with radiant heating will 
show only a 2 deg differe: 
effect of a wide variation 
crease wall and ceiling 
preciably above those press 
radiant heating, and if syst 
be satisfactorily designed 
such conditions, we have n 
native but to assume that 
of identical procedures for 
ing radiant heating systen 
necessarily introduce a m: 
error in favor of radiant 

This error is intensified 
fact that comfort can bes 
tained with radiant heatin 
room air temperatures. T 
not mean thermostat set 
the 50’s or the low 60’s, but 
reasonable range of 68 to 72 
net result is to reduce he 
and the error involved 
identical heat loss calculat 
cedures is again in favor of 
heating. 

A third (and perhaps 
important factor) is the 
air movement in a room and 
sulting temperature diff 
between inside and out 
These are quite important 
heat loss from a structur 
directly as temperature diff 
and room air velocity, an 
in either or both resulti 
increase in heat loss. Air 
are created almost entirel) 
ferences in the density o! 
different temperatures (ex 
movement created by fan 
Therefore with a makxin 
temperature of 85 to 90 F i 
ant heated room, the tem) 
differential and movement 
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only a fraction of that in 
i space where the tempera- 


di some of the air may be as 
high 175 F. Thus, if standard 
neat loss calculation coefficients are 
accur their use in the design of 
radiant heating systems which cre- 
ate low velocities and small tem- 
perati differentials introduces 


nother margin of error favorable 
to radiant heating. 


Errors in Calculating 

Heat Losses 

Every engineer is grateful to the 
American Society of Heating and 
Ventilating Engineers for the an- 
nual publication of the Heating, 
Ventilating, Air Conditioning Guide, 
which can be used as a reliable 
source of information for the calcu- 
lation of heat losses from a build- 
ing. It is particularly gratifying to 
note that a Guide publication com- 
mittee is constantly active in rec- 
mmending additions or revisions 
as new data are uncovered. The 
ASHVE’s research staff has 
prepared numerous bulletins that 
give us assurance that the Guide is 
as accurate and up-to-date as is 
possible within practical limits. 
Thus, while the Guide is accepted 
as our “bible,” the continuing re- 
search and investigation indicate 
the need for revision or verification 
f many factors. 

For example, Clark M. Humphreys, 
senior engineer at the society’s re- 
search laboratory in Cleveland, 
prepared about a year ago a de- 
tailed report on A New Method for 
Selecting Winter Design Tempera- 
tures. One of the conclusions was 
that “the daily mean temperature 

a better indication of heating 
load than the daily minimum tem- 
erature. It is therefore a more 
logical basis for the determination 

design temperature.” Tabular 
data published with the report 
which appeared in the ASHVE 
Journal Section of the January 1948 
indicate that the minimum 
adesign temperature being used to- 
be 10 F, or more, lower 
than can be expected to occur every 
year or remain for any appreciable 
lengt if time. Mr. Humphreys’ 
“ons are well supported and 

ire valid evidence that we are de- 


also 


“ay may 


‘ening our heating systems for 
sfeater capacity than is required 
except rare instances of short 


durati 
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radiant 


Thus, 
calculated to 
higher rate 
possible may be called on to do so 


heating 
provide 
than is 


Systems 
heat at a 
theoretically 


infrequently and for so short a 
period of time that the thermal ca- 
pacity of the structure may be suffi- 
cient for such critical periods to 
pass unnoticed. The net effect of 
such a condition would be that, for 
each job, some portion of the cal- 
culated heat requirement has no 
real bearing on comfort and should 
perhaps be added to the allowable 
theoretical limit 

used 
coefficients for 


The accuracy of commonly 
heat transmission 
building materials and 
also a constant research subject 
The values in the Guide have served 
our purpose adequately for 
and are today universally used with 
However, these values are 
coefficients 


sections is 


years 


success 
average representing 
one or more sources o! information 


and thus for a 


7 


well constructed 


building would logically be con- 
servative. Experiments on con- 
ductivity of materials are being 


carried on and a recent one on flat 
glass (see ASHVE Journal Section 
December 1948 HPAC) ndicated 
that under other conditions 
of nocturnal radiation the U 
of 1.13 for single glass may be high 
T. Napier Adlam, in his book on 
Radiant Heating, also suggests that 
lower and 
materials are possibly correct, al- 
though he speaks of them only in 
conjunction with radiant heating 
The air change method of infiltra- 
tion calculation is admittedly only 


than 


value 


values for glass other 


an approximation and yet its use is 
quite common. These are all pos- 
sibilities of error on the conserva 
tive side, which combined may rep- 
resent a measurable percentage of 
the difference 
and practical 
heating 

To the best of my k 
heating engineers do not 


between theoretical 
limits of radiant 


iowledge 


make al- 
lowance for heat gain from occu 
pants, mechanical processes 
and 
While these are variables and thus 
may never 
standard 
they are very real sources of 
which ought to be at 
nized when critical 
studied. Heat 
not represent much of a correction 


light 
other electrical equipment 
become a part of a 
procedure 


heat 


5 | » 7 ; 
Caiculation 
least recog- 
areas are being 
* 


gain by itself may 


in a heat loss calculation, but when 
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combined with the other margin 
of safety, it 


“straws, 


becomes part of a 
" anyone of which 
breaks the 


group of 
may be the 
camel's back.” 


one “that 


Individual Designer's 

Safety Factors 

It is quite reasonable to expect 
designer to be conservative enough 
in his 
margin olf 
tremely 


calculations to provide a 


protection to cover ex 
critical conditions or un 
foreseen changes of a minor cha! 
acter. It is my impression that this 
been carried over to 


practice has 


radiant heating to an even greate: 
degree than 
systems. For example, a 


coefficient of 0.10 for wall 


with other types of 
minimum 
and roof 
sections may be used even though 


he calculated value may be les 
the air change method of 
infiltration may be followed where 
crack 


more accurate for 


as the method is considered 
building 
Btu losse 


rounded off to the 


most 
areas, coefficients, and 
are frequently 
t even Nigure 


closes exposure lta 


ern 11 . 
Wauis may 


tors for north and west 
be added: and, as a final adjust 


ment, the total heat loss of the 
room or building may be increased 
by a flat 10 percent or so just to be 


side.” 


result of including such 


on the safe 
The net 
factors is that the designer ends up 
with a fictitious heat 


that 


requirement 


greater than 


is considerably 
will ever be 


needed and well above 
the maximum theoretical | 
ommended for radiant heating by 
authorities With radiant 


temperature of the 


some 
heating, the 
surface is a critical fact 

and the use of unnecessary or ex- 
tors may result in 


cessive safety fac 


a false requirement causing radi 
ant heating to be ruled out or, if 
installed, to produce comfort at a 
calculated level which does n 
exist 

I do not mean to imply that the 
] factors by indi 


ine 
Atif 


usion of safety 
vidual engineers is a major caus¢ 
difference between ‘heory 
On the 


minor item—but thor 


of the 
and practice contra! 
probably a 
ough analysis of the overall prob 
lem seems to have revealed man‘ 
minor items which collectively may 
represent an almost complete solu 

tion. At any rate, it l 
inconsistent to establish theoretical 
limits by means of complex mathe 


seems |! 








matics and then rigidly apply those 
limits to some decidedly practical 
figures which may vary widely ac- 
cording to the routine procedure of 
the individual engineer. 

Before presenting the conclusions 
which may be drawn from the fore- 
going analysis, it should be brought 
out that in no way is there any in- 
tention on the part of the author 
to discredit or criticize any indi- 
vidual or organization. On the con- 
trary, the purpose is purely objec- 
tive in an attempt to further the 
development of accurate, standard- 
ized data which can be used with 
assurance in the design of floor type 
radiant heating systems. 


In Conclusion—the 
Problem Re-Stated 


In conclusion, I should like to re- 
state that the problem under dis- 


cussion is that theory limits the 
output from floor type radiant 


heating systems to 30 or 40 Btu per 
hr per sq ft of floor area, whereas 
field investigations have revealed 
that floor systems which have op- 
erated successfully for one or more 
heating seasons are calculated to 
produce 60 to 100 Btu in the major- 
ity of cases surveyed. This differ- 
ence between theory and practice 
has existed for at least five years 
and to the best of my knowledge no 
report dealing completely and fair- 
ly with both sides of the story has 
ever been published. 
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The primary purpose of this dis- 
cussion is to present such an analy- 


sis of the problem and, while a 


complete solution is not to be ex- 
pected from a simple study of this 
kind, it is hoped that it will ex- 
plain why differences of opinion 
exist and perhaps result in some 
adequate and immediate field or 
laboratory research by some com- 
petent, unbiased organization. The 
ASHVE research program should 
successfully solve this problem, but 
the long-term character of this ra- 
diant heating investigation may not 
permit the release of useful data 
for several years. 

On the basis of the factors dis- 
cussed in the preceding paragraphs 
the following are suggested as con- 
clusions 


1) The maximum allowable output 
from a floor type radiant heat- 
ing system should be revised to 
include, in addition to output 
by radiation and natural con- 
vection, an allowance for: 

a) Output resulting from in- 
filtrating cold air 

b) Output resulting from down- 
draft cold air. 

c) Output from increasing per- 
missible floor surface tem- 
perature. 

2) The calculation procedure for 
determining heating load for a 
radiant heating system should 
be revised, taking into consid- 
eration: 

a) Uniform room air tempera- 
ture with radiant heating. 
b) Low room air temperature 

with radiant heating. 

c) Little air movement against 
cold surfaces with radiant 
heating. 


The sheet steel, uninsulai : 
for the Chester 
Inc., Chester, Pa., was equip, with 
floor type radiant heating s) I 
owner required radiant he 

though heat losses were ea! a 


be 155 Btu per hr per sq | Aloe 


area. J. W. Meil, secretary-t; 
the company, stated that d e 1h 
severe winter of 1947-48 ; 
were completely satisfactors 


3) Heat loss calculation 
made using the most 
coefficients and fact 
able and on the basi 
practical minimum o 
Sign conditions. If 
tors are employed 
heating equipment, 
sive heat lossses thu 
should not be the bas 
mating floor surfacs 
ture 


It will be readily adn 
data for evaluating eac} 
conclusions are not yet 
and may not be for 
Under these conditions 
lishing of a maximum 
matte 
individ 


in each case is a 
judgment of the 
neer. Fortunately 
cient installations on re 

have been designed and a 
ing without regard to tl 
limitations to enable « 
judgment and making a 

cision on the basis of ex 
After all, if 
been done, it can be di 


ther 
Liieit 


the “impos 


SALES AND EARNINGS 
AT ALL-TIME HIGH 


Carrier Corp., a leadi 
facturer of air conditioni: 
eration, and _ industria 
equipment, reported a 
$2,710,412 or $4.19 per 
Share for the fiscal yea 
tober 31, 1948. This com} 
$2,272,774 or $3.44 pe! 
share for fiscal 1947 

The corporation compl 
in the amount of $54,45¢ 
booked $52,676,015 of ne 
The comparable figures 
1947 were $52,910,590 and 
249 

The earnings, saies, and 
iness figures constituted 
high fiscal year records f 
poration 

The annual report of t 
tion revealed that during } 
and December, the first tw 
of the present fiscal year 
of orders were booked, as 
with $8,308,587 in the corr¢ 
period of fiscal 1948 
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BASIC PRINCIPLES OF PIPING 


(A Review of Fundamentals) 










































Los Angeles, discusses in this 


HERMAN VETTER, 

third article of his series on fundamentals of piping the importance yj 
distribution header arrangement, provisions for drainage 
voidance of piping bottlenecks. He cites the case of @ 
d where a 5 in. connection between the boiler 
hottle-neck and handicapped production 


consulting engineer, 





proper pipe sizing, 
of condensate, and thea 
steam plant he recently visite 


drum and the header formed a 
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TO & - FROM 
ENGINE EVAPORATOR 


Fig. 2—Typical design of globe valve. If such a valve is in a horizontal line with 
the valve stem vertical, the side of the valve nearest the engine should be tapped 


and connected to a drain trap 


would be no flow through the line. 
Pressure drop is due to the velocity 
of the steam through the line and 
to friction of the steam against the 
wall of the pipe and to resistance 
caused by dends, valves, etc. 

The piping between the evapo- 
rator and the engine should be 
pitched toward the evaporator, as 
indicated in Fig. 1, so that if any 
condensation occurs in the line the 
moisture will drain into the evapo- 
rator. This rule applies even where 
the vapor is highly superheated and 
the possibility of condensing mois- 
ture in the line during normal op- 
eration is therefore slight, for the 
reason that there are bound to be 
shutdown periods and when the 
piping is being reheated, condensate 
will collect at low points. 

Typical design of globe and angle 
valves is shown in Fig. 2. In these 
valves, the seat is located at or 
slightly above the center line of the 


Fig. 3—Pressure drop in steam piping. 


showing data used by the author 











PRESSURE DROP, OZ/SQ IN/IOO F 


ie 








2000 4000 6000 8000 


VELOCITY, FT/MIN 


10000 


pipe, and when the valve is placed 
in a horizontal line with the valve 
stem vertical, the valve seat forms a 
dam behind which moisture can 
collect. When the valve is placed 
with the stem in a horizontal posi- 
tion, free drainage is permitted. If 
it should be necessary to place a 
valve in a horizontal line with the 
valve stem in a vertical position, the 
side of the valve nearest to the 
engine should be tapped and con- 
nected to a drip trap. 

Pipe line sizes should be deter- 
mined by the desired pressure drop 
and not by the velocity. Pipe line 
velocity is one of the factors used to 
determine the pressure drop, but 
velocity alone should not be the de- 
termining factor in sizing pipe 
lines. The size of the pipe as well as 
the length of run has a greater 
effect on the pressure drop than 
does the line velocity. All these 

factors are required to de- 
termine the pressure drop. 

There are several methods 
for calculating pressure drop 
in steam piping; some of 
these are rather complicated 
and require data on the 
quality of the steam that are 
not always available. The 
following is a simple equa- 
tion used for air piping that 
can be used for general 
steam piping design: 

Lv’ 
P 25,000 d 

where p loss of pressure, oz 
per sq in.; L length of pipe, 
ft; v velocity, fps; and d 
inside diameter of pipe, in. 


The pressure drop in pipe 
lines ranging from 2 to 12 in. 
diameter and for velocities 


from 2000 to 10,000 fpm ji 
Fig. 3. This indicates c}; 
the size of the pipe ha 
effect on the pressure dro) 
the larger sized lines ca, 
ated with higher velociti« 


smaller sizes without to 
pressure drop. 

Higher line velocities c: 
for steam piping than fi 
ant piping—that is, if e 
operation is the decidi: 
There are _ conditions, 
where low mean steam 
desired and that is espe 
where large quantities of 
required on sudden de 
such cases, high velocity 
avoided; otherwise the 
duction may be retarded 
in steam supply. 

The pressure drop dus 
and bends is expressed in « 
length of straight pipe a 
in Table 1, for pipe sizes 
12 in. inclusive 





Table 1—Pressure drop due to yalye 
and bends in equivalent length 
straight pipe 
Size of pipe Globe valve “ 

2 in 7 

3 in 1: 

4 in. 20 

6 in 36 

8 in. 53 

10 in. 70 

12 in SS 





In Table 1, the resist 
valves and bends for 
sizes of pipe seems to 
proportion with that give 
smaller sizes. This is du 
fact that a greater area 
lence is created in the 
pipe from a change of 
and also because the pres 
in the larger size pipe is les 
fore, the net difference in 
drop is not as great as 
assumed by a compariso! 
quantities given in Table | 


Distribution Header 

Arrangement 

The ideal header arrang: 
one in which the pressur¢ 
the same to each enginé 
shows an ideal header arra 
for connecting two engines 
evaporators. With this 
ment, the length of run 
number of bends is the 
either engine; therefore, 
sure drop to each engin 
same. 

When, 
engines and 


more 
evapora 


however, 
two 
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: with this same design of 
e piping becomes compli- 


j ~ 
Fig. 5 which shows four L , 





Beit ind four evaporators so r ‘ 
ic The more engines and 
evap s that are connected with IRs ad 
this t if header, the greater is 4, SY <a WA, 
the ( lication. « a ; tS \' 4 | } 
The ader arrangement shown YW ff QQ zs 
in Fig. 6 is the one most commonly . 5 \ } Ye 
used hile the pressure drop to AY I i} i 
each ine will not be the same WY ZN 
with type of header, there are Y 
iothe ivantages which outweigh 
the disadvantages 
Let us assume that we must de- 
sien a plant for four 500 hp engines 
operat from four evaporators f SN 
and that we wish to make a com- - —my a, 
paratly analysis between these two eae S —_—. ) 
tvpes distributing headers before | — > } 
aking our decision ) ey 7 a . 
] Conditions for Example _ ee ¢ a Ht 
es and evaporators spaced , SS : , 4 es 
1 in Figs. 5 and 6 + ; ‘ 9 Ae ; 
Steam consumption per engine WAS , 
20 lb per hr per hp x 500 hp : Y 
00 lb per hr . > 
<i Steam pressure: 125 psi gage \ m 
Engines and evaporators spaced 
2 centers 
Engines 100 ft from evaporators 
S Velocities 
- 4 in. connection at evaporator on AN 
lb per hr x 3.22 cu ft per lb) L — _ 
min = 536 cfm x 11.312 6063 ak 7% 
where 11.312 = reciprocal of _.. 
[4 in. pipe in sq ft 
¢ in. connection at engine same 
OVE 
mnecting yoke: 2 x 536 cfm 
x 4.984 59343 fpm 
main line: 4 x 536 cfm x 2.815 
3) [pm 
re drop with header 
ngement of Fig. 5 
t4in. (6000 fpm) 0.6 x 10.00 
Fig. 3) 6.00 oz 
¢ 6 in. (5000 fpm) 1.5 x 5.88 Fig. 4 (Top)—The ideal header arrangement is one in which the pressure drop is 
Fig. 3) 8.82 oz the same to each engine. Fig. 5 (Center)——-When more than two engines and two 
in. (6000 fpm) 0.8 x 5.00 evaporators are connected with the design of header shown in Fig. 4, the piping 
rom Fig. 3) 4.00 oz becomes complicated. Fig. 6 (Bottom) This header arrangement is common 
‘ T 18.82 oz 
drop with header 3 and 4: 1608 cfm x 2.815 4500 Item d: 50 ft 8 in. (1500 fpm 
” ement of Fig. 6 fpm 0.5 x 0.312 (from Fig. 3 0.15 
All ng except connections to Steam velocity in main line sam«¢ Item e: 10 ft 4 in. (6000 fpm 
‘ngines and evaporators 8 in. as in Fig. 5 0.1 x 10.0 (from Fig. 3 1.00 
Ste velocity between engines Item a: 170 ft 8 in. (6000 fpm Total 11.68 oz 
36 cfm x 2.815 1500 fpm. 1.7 x 5.00 (from Fig. 3 8.50 The pressure drop between evap 
: Ste velocity between engines Item b: 50 ft 8 in. (4500 fpm rator 4 and engine 4 is 
; and 1072 cfm x 2.815 3000 0.5 x 2.80 (from Fig. 3 1.40 Item a: 850 
pa Item c: 50 ft 8 in. (3000 fpm Item e: 1.00 
SI velocity between eng.nes 0.5 x 1.25 (from Fig. 3 0.63 950 of 
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The average pressure drop there- 
fore is 


11.68 -+ 9.50 


3 10.59 oz. 


The pressure drop to each engine 
with the header arrangement shown 
in Fig. 5 is 18.82 oz, whereas the 
average pressure drop to the en- 
gines with the header arrangement 
shown in Fig. 6 is but 10.59 oz. 

A difference in pressure drop ina 
steam header is not as objectionable 
as in a refrigerating system, be- 
cause the governor on a steam en- 
gine will compensate for the differ- 
ence in steam pressure whereas the 
refrigerating compressor has no 
means for compensating pressure 
differences. This will be discussed 
later. 


Avoid Bottle-Necks 

In designing piping systems, care 
should be taken to avoid bottle- 
necks. A bottle-neck in a piping 
system will reduce the capacity of 
the piping system in the same man- 
ner as a stretch of narrow road in a 
major highway system will reduce 
the flow of traffic. 

In a plant I recently visited, the 
chief engineer stated that when the 
steam demand was high, a lag in 
the steam supply often handicapped 
their production and necessitated 
overtime operation. 

An analysis of the piping system 
brought out these facts: The con- 
nection from the boiler to the 12 in. 
distribution header is only 5 in. 
There are three 5 in. and one 4 in. 
supply lines from this header to 
various parts of the plant. One of 
the 5 in. lines supplies steam to 
a 650 hp engine driving an electric 


Fig. 7—In a plant recently visited by 
the author, the 5 in. connection be- 
tween the steam drum and the dis- 
tribution header formed a_ bottle-neck 
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Fig. 8—This arrangement permits self drainage of 


condensate from the header 


generator. The 4 in. 
line is for the water 
heater and auxiliary 
pumps. Two 5 in. lines 
supply steam for iron- 
ers, tumblers, and oth- 
er machinery. 

It is quite evident 

that the 5 in. connec- 
tion between the boiler 
and the _ distribution 
header is a bottleneck. 
Fig. 7 shows the 5 in. BOILER 
connection between the steam drum 
and the distribution header. This 
boiler has a 4 in. stub connection on 
the steam drum which could be 
used to provide a second connection 
between the boiler and the distribu- 
tion header. This stub connection 
can be seen in the picture where 
the recess appears in the insulation 
near the end of the drum. 

In analyzing steam piping prob- 
lems of this kind, we must be fa- 
miliar with the terms boiler horse- 
power and engine horsepower. 
Therefore, before discussing this 
plant further, let us define these 
terms. The following definitions of 
these terms are given: 

Boiler Horsepower: One horse- 
power equals the evaporation of 30 
lb per hr of water from an initial 
temperature of 100 F into steam at 
70 psi gage pressure, which is equiv- 
alent to 34.5 lb per hr of water 
evaporated from a temperature of 
212 F into steam at 212 F. 

Engine Horsepower is found by 
the following equation: 





H PLAN 
P 33,000 
where P mean effective pressure per 


square inch of the steam on the piston; 
L length of stroke in feet; A area 
of piston in square inches; and N 
revolutions per minute. 

The following data on lb per hr 
steam consumption of engines may 
be used where the definite value is 
not known. 


Simple noncondensing 29- 45 
Simple noncondensing 
SERED: sc pn0i sees 26- 40 


Simple noncondensing Corliss. 26- 35 
Compound noncondensing 19- 28 
Compound condensing ....... 12- 22 
Simple duplex steam pumps. .120-200 
Turbines, noncondensing 28- 60 
Turbines, condensing 12- 42 


The boiler in the plant under dis- 
cussion has a heating surface of 
6225 sq ft and is rated at 650 boiler 
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HEADER — 








horsepower. It generat« 
115 psi, and was designex 
ate at 160 psi. 

By using the above da 
be found that the veloc 
steam through the 5 in 
not excessive but that it j 
of what it would be if 
were operated at its desis 
sure and at full capacity 

The present operating 

can be improved by conn: 
4 in. stub outlet, as the 
area of the 4 in. and 5 i 
tions is slightly in excess 
pipe. 

While the arrangeme: 
distribution header is of 
design, it will be noted by 
to Fig. 7 that the connex 
the boiler enters the head 
top. This arrangement ca 
header to become a moist 
preventing any condensat« 
turning to the boiler e 
means of steam traps 

Comparing the arrang: 
the steam piping shown in Fi 
with that in Fig. 7, it wil! 
that in Fig. 1 the piping s 
wards the evaporator so 
condensate can drain back 
evaporator. The arrangeme! 
in Fig. 8 permits self drai 
condensate from the dist 
header and connections back 
the evaporator. For warn 
purposes, a bypass valve is 
installed so that steam 
passed around the main st 
so that the piping can be heatec 
up more gradually than if the ma 
valve were partly opened. This by- 
pass valve also permits draining U 
header before opening the mat 
stop valve. 

In Fig. 8, the main stop valve 
shown bolted to the outlet nozz 
of the evaporator and not 
line between the evaporator and 


, 


ed 


the header as shown in Fig. 7. 2 
all pressure piping it is a good po 
icy to locate the stop valves on the 
outlet of all pressure vessels so that 


there will be as few joints as pos 
sible between the stop valve and 
source of pressure. In the « 


leaks, the pressure can be s 


t off 


us 


permitting repairs without shuttiné 


down the evaporator. 
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ehumidifier Performance 


PETER FR {NCK., of {rmo ( ooling & } entilating Co.. Veu York suggests a 
“run around” method. applied lo the air cve le. ior stret« hing the performance 
of a chemical or adsorption type dehumidifier. Part of the air leaving 
the unit is cooled and re-introduced into the unit. thereby lowering thi 


moisture content of the entering au and therefore of the eflluent alr 


7 ‘e MANY air conditioning and re- which slightly improves its per- thus lowering the moisture conte: 
frigeration installations the use of formance (and increases the cost of the entering air and there! 
emical dehumidifier and a It is for this “stretching” that uso of the efflus 
urce of cool water lead to econ- the method described in this article A difficulty arises in the my] 
my in operation, low first cost, and is particularly useful—although it tation of the | performance f 
curate control of both tempera- may also be appues | a ee ee — — 
ure and humidity. However, the a commercial unit is to be used t the discharged air will co ; 
ition engineer may find that prosace consmeramy lower humid. wiry a . , 
lial peiieeatiniinl Gateenidh. ities than indicated by its standard and the q estion is, where will the 
: ° 3 periormance curve periormance stabilize itsell 
s do not dry the air quite enough a : ae ; 
He may try to “s-t-r-e-t-c-h” the ; PEREAUCRY, SIS PEER 38 OF 
performance of the unit either by Run Around ay SERS 08 Se SENS Of = 
ing more air and a smaller mois- Scheme Utilized on ee en eee 
differential (thus increasing Briefly, the method consists ES Se Se oe “ oe 
the ductwork, space requirements the “run around” scheme shown in Mie, 1— The ran cround scheme dlc 
or by choosing a larger de- Fig. 1. A portion of the treated air grammed here may he used to stretch 
imidifier so that the air velocity after it leaves the unit is cooled the performance of a chemical de- 
igh the unit is decreased an re-introduced into the unit humidifier 
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Fig. 2—A graph such as this permits 
proportions of recirculated air 
expressed in a mathematical func- 
tion, as for example in the graph 
which is shown on page 682 of the 
1948 edition of the ASHVE’s Heat- 
ing, Ventilating, Air Conditioning 
Guide. The translation of the graph 
into an analytic function is shown 
in Appendix 1 of this article, and 
the method of computation to es- 
tablish the equilibrium point is 
shown in Appendix 2. From such 
computations, a graph can easily be 
constructed, as shown in Fig. 2, 
which permits determining the 
performance of the dehumidifier for 
various proportions of recirculated 
air. 


Graph Determines 

Performance 

The use of such a graph is self- 
evident. Along the curve of the 
given entering condition, we pro- 
ceed to the intersection with the 
horizontal line indicating the de- 
sired leaving air condition and then 
find the percentage of recirculated 
air on the bottom scale. It must, 
of course, be kept in mind that only 
the balance of the air is available 
to be discharged into the room, but 
the loss of capacity of the unit is 
compensated for by the lower mois- 
ture content of the leaving air. 

It is to be noted that the graph 
in Fig. 2 is only exactly valid for 
the temperature conditions indi- 
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determining the performance for various 


cated in Fig. 1; however, the per- 
formance curves in the Guide (re- 
ferred to above) show that the in- 


fluence of the entering air temper- 
ature is relatively slight 


Appendix 1—Translating 
Graph into Analytic Function 
By plotting the performance curve 

as taken from the Guide (referred 

to above) on logarithmic paper it 
is seen that an exponential function 
would be a good approximation. 

To permit a better approximation 
we use an equation of the form 


to fit to the performance curve. 
Here xz is the entering moisture 
condition divided by 10 and y the 
leaving moisture condition divided 
by 10. 


Table 1—Agreement between graph of 
performance and Equation 2 





0 0 0 

1 0.25 0.22 
2 0.47 0.56 
3 0.78 0.82 
4 1.17 1.28 
5 1.66 1.66 
6 2.20 2.18 
7 2.81 2.77 
8 3.49 3.42 
9 4.17 4.11 
10 4.85 4.85 
11 5.56 5.61 
12 6.34 6.38 
13 ot AS 7.12 
14 7.87 7.84 


y 
Value from graph Computed Value 
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Equation 1 automatica 
the condition x = 0, y 
coefficients a, b, c are ey 
substituting for zr and 1 
ues from the graph and 1 
ating the three resulting 
for a, b, c. 

By this process the au 
the equation 


The agreement betwee: 
and Equation 2 is quite ¢ 
be seen from Table 1 


Appendix 2—Establishi 
Equilibrium Point 





Let us follow a part 
going around and aroun 
recirculated air. Its ente: 
tion into the unit on 
sage is denoted by 2 
the outdoor condition 
condition is given by E 


with the appropriate valu 
c substituted, as in Equat 





Upon re-entering the d 
fier, we have a mixture of 
condition y, and x 











where p is the percenta 
culated air. 





This process continues 
for the n 


+} 


air entering 
the condition 


This is a recurrence forn 
we obtain, in the limit, repr: 


the equilibrium condition 


This equation determin: 
entering air at equilibriu 
tions. It may easily be fou 
abscissa of the zero valu 
function 











By computing the corres} 
from Equation 2, the fina 
air condition is found. |! 
this procedure, the point 
graph in Fig. 2 have been c 
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DUCT DESIGN 





KIRBY WALKER draws upon his experience both in the heating and venti- 


lating held and in wartime research and engineering to discuss modern 


methods of duct design. 


f licensed profe ssional envineey, he was engvaved 


on heat transfer and combustion projects for two large aircratt com pant § 


during the war. He has had a wide experience in the 


heating and ventilating 


industry. and has supervised manutacturers” laboratory and de velopment 


pet sonnel, 


p wd 
ERHAPS IT would be well to set 
the reasoning that prompted 


writing this article. Early in 
career, I was responsible for 
designing and supervising many 
heating and ventilating systems. 


As in all heating and ventilating 
rojects, lack of time and sometimes 
money forced the use of engineering 


rtcuts These were rules of 
thumb sometimes based on bitter 
experience, sometimes taken from 


neering texts based on the in- 
data of the time. Our 

was rough but served to pro- 
duce workable systems. 


ete 


ig the past war, I was given 
tne vilege of organizing and op- 
practical development and 
‘adoratory facilities that taught me 
deal about the true theory 
behind the subject of heat and fluid 
OW learned the practical use of 


nhondimensional numbers and the 


This is the first of a series of article Ss on modern due 


of dimensional analysis 
and the kind of modern thinking 
that makes possible things like gas 
turbines and jet Look- 
ing now at the rule of thumb think- 
ing which still exists in heating and 


application 


propulsion 


ventilating, I see several spots where 


design thinking and practice could 
be assisted by a study of 
these relationships 

We work a 
without the 
calculations in the 


some ol 
deal on 
check 
laboratory A 
ventilating system may work satis- 
factorily, but that 
an analysis of the various estimates 
we made of the action of the differ- 
ent parts and details of the system 
We thus could go on for 
“dream world” of 
and believing some fallacy 
correct understanding of some par- 
ticular problem involved 
rors could 


great pape! 


chance to our 


doesn't give us 


vears in a 


our own, using 


an in- 
Two 
other 


er- 


cancel each out 
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l design 


I the reiation 


may shorten procedul! 


better results 


Everything Comes 
from Test Data 


hips 


First, it is important to 
that everything comes f! 
data. Our thinking is a 


e and pl! 


to explain what happened | 
duce the data in order that 


predict 
future and 
sign procedure 
theory 
what actually happe 
Test data, the 


change as we learn 


es. The practical, ex} 
neer has a theory that is a pl 


explanation of what 
pens. If 


pens in practice but 


someone 


similar hap} 
thus make 
We thus 
a plausible explanation 


Says 


e 


ve 
ening In 
possib! 
build 


ns in pri 


evidence 


Theory 


chal 
erienced en 
lausible 


actually 
‘this 


that’ 


in 





ory, the theory is wrong—not the 
test data. 


Using Nondimensional 

Thinking 

The second important realization 
necessary is an appreciation and 
use of nondimensional thinking. 
Many engineers have never really 
learned to think in nondimensional 
terms. To one who hasn't applied 
this thinking in practical design it 
appears confusing at first. But after 
learning to apply nondimensional 
thirkking, a lot of things become 
simple mental operations that used 
to be complicated by involved arith- 
metic and frequent reference to 
engineering texts. 

Percent is nondimensional. We 
all know how it helps in under- 
standing certain figures. It would 
be considered ridiculous for two 
people to discuss the interest on a 
bank deposit as “I receive $10 
interest.”” How much simpler it is 
to say “I receive 2 percent.” The 
use of the nondimensional term 
“percent” paints a complete men- 
tal picture. In general, nondimen- 
sional terms are ratios which are 
the same value in any consistent 
system of numbers. The ratio must 
consist of two numbers in that sys- 
tem both raised to the same power. 

This article is concerned with 
duct work carrying air at customary 
temperatures. The velocity head of 
the average velocity in a duct is 
herein termed qg and is dealt with 
in inches of water column. Friction 
in a tube is simply a drag on the 
inner wall surface—just as friction 
on an airplane wing is evidenced 
by a drag on the outside surface of 
the airfoil. Mathematically, fric- 
tion in a pipe and the friction about 
a wing are related. 

In dealing with these matters, we 
note that this friction is always a 
fraction of g. When a duct designer 
says an entrance loss is '% gq, or an 
aircraft designer says the drag ona 
wing is 1% q, they are both talking 
the same language. Friction in an 
elbow, a piece of straight pipe, or 
any other unit of a duct system is 
therefore best expressed as some 
number times g. Feet of pipe or 
number of diameters for an ob- 
struction complicates thinking and 
should not be used. 

In connection with elbows and 
other obstacles to flow, it is not the 
purpose of this article to suggest 
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equivalent diameter of a duct. For 





methods for esti- 
mating the friction 
no matter what the 
design. It is, rath- 
er, to suggest sim- 
ple rules by which 
simple practical 
parts for any situ- 
ation may be de- 
signed and whose 
friction will be a 
minimum for the 
space involved and 
for which a friction 
value will be easily 
known. 


Trial 
Computation 
Another engi- 

neering attitude 

that is very helpful 
is a tendency to 
use trial computa- 
tion. This consists 
of setting up sev- 
eral hypothetical 

Situations, solving 

them, and compar- 

ing the answers. 

From that compar- 

ison the desired 

situation is picked. 

This method is op- 

posed to that sometimes attempted 
the setting up of a group of si- 

multaneous equations to be solved 
for the perfect answer. This latter 
procedure is not practical for prob- 
lems in heat and fluid flow. 


“Lb per Hr” to 

Replace “Cfm” 

There is a final step in modern 
duct design that will not be cov- 
ered here but in my opinion will be 
adopted some years from now as 
procedure goes through the evolu- 
tion brought about by increased 
knowledge. Ducts and outlets will 
be labeled in lb per hr and not in 
cfm. Mass velocity, lb per sq ft per 
hr, will replace fpm. Permissible 
velocities may be referred to as 
permissible g, velocity head. I have 
used this method to design wing 
and cabin heating on a wellknown 
airplane and can say from experi- 
ence that it simplifies the work and 
produces a more efficient design. 


Velocity Head 

—Quick Method 

We must obviously have a quick 
way of knowing the g in order that 


Heating, Piping & Air Conditioning, Mar 


the R.N. range we use. It is gener- 





Fig. 1—Equivalent diameters for ducts of various pro 
portions. The equivalent diameter, D, is always betwee 
once and twice the smallest dimension 


we may intelligently follow 
procedure. We have theretf 


( fpm_ ) 
: constant 


where q is velocity head i: 
water column of the average 
fpm is feet per minute, and the 





for air is 

Altitude 0 F Air 70 F Air 
Sea level 3700 4000 
5,000 ft 4100 $400 
10,000 ft 4500 41800 


The constant, 4000, is 
to anyone using fans and th 
constants given are close « 
for practical purposes. For tempe! 
atures or altitudes between | 
ures tabulated, use rough inte! 
tion. 











Friction Coefficients B Re 
and Reynolds Number B co 
In the formulas, we use 

coefficients to express what 

q or how many g is a loss 

coefficients are roughly t B Sa 

kinds. One of them, f, is that (0 Wi 
straight pipe friction. Fo! K : 

losses, those due largely t 

changes in shape causing cade 

and turbulence, we use a cot nt 





satisfactory for properly ad: iE 
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friction Coetticient =f= hO/gl 
> 


0.004 200. 400 1000 


*Quick method—see text for constant. 





SYMBOLS 
A= area square feet 
> cfm = cubic feet per minute 


fpm=actual feet per minute velocity 
cfm, A 


‘Par + Unstable 


D equivalent diameter feet | founa tube 
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Reynolds Number = &.N.= GO/v = [(constant)( fom) o/ ; 


Fig. 2—Approximation of the results of hundreds of tests on round 
tubes showing friction factors for various Reynolds 


numbers 


clear ‘ube | 4A 1 | area, sq in. 
: wetted perimeter, in 


diameter p 3 


G=mass velocity averaged across 
section lb per hr per sq ft 


h = loss of total pressure inches of 
32 F water column 


L length of straight duct feet 


p= wetted perimeter of duct feet 


q= one velocity head of the average 


velocity inches of 32 F water 
column 

v= absolute viscosity lb per hi 
per ft 242 poises 





f. The loss of total pressure is 
then 
h = qf’ (for shock losses) 


h = qf (for straight pipe a length 
equal to its diameter) 


This latter for any length pipe is: 


L 
h af D 


Obviously, the L/D makes the 
friction come out directly propor- 
tional to the length and L and D 

h are in feet. 
r. These coefficients vary, but it has 
7. been found (when reasonably be- 
.- low the speed of sound) that if we 
plot the test data for a given shape 
of object against a number called 
Reynolds number we can use that 
coefficient to get the friction with 
fluids other than those used on the 
test. This is true provided the 


Se physical object in question has the 
" Same proportionate shape and, 
or within reason, is not too much 
ck larger or smaller than the object 
ry used to get the test data. 

ies Again, consider the similarity be- 


tween the friction on the inside of a 


pipe and the drag on an airplane 
wing. The two formulas look the 
same. The coefficients obtained on 
test are plotted against Reynolds 
number in both cases. In aircraft, 
to predict performance of a large 
wing in flight, you simply use a 
small model of the wing in a wind 
tunnel, operating it at the same 
Reynolds number. The test data 
will give a coefficient valid at that 
same Reynolds number in flight. In 
connection with pipes or ducts, we 
may use test data from a small 
pipe to predict performance in a 
larger one or one fluid on test to 
predict performance with another 
fluid. 

Reynolds number should be esti- 
mated in the smallest section meas- 
urable. In an orifice, don’t take it 
in the pipe but in the orifice be- 
cause the velocity is higher there, 
not in the vena contracta because 
that is not readily measurable. For 
straight pipe use the pipe cross 
section, for an ell use the cross sec- 
tion having the smallest equivalent 
diameter. In general where you can 
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Po et h6lhhmnyw flow nathe 


Mi i i rene | aa -_ 


measure the area of a section and 
where there is a choice of areas, 
pick the smallest. A short method 
for getting the Reynolds number in 
duct work is needed 


Equivalent Diameter 

— Quick Method 

It has been found practical from 
tests to use data from round ducts 
to predict friction in ducts of rec- 
tangular and other shapes. In order 
to do this, ducts that are not round 
must be given an “equivalent di- 
ameter,” D: 


(sectional area, sq in.) 
(perimeter, in.) 





D 15 (feet) 

Upon inspection, it will be noted 
that this equation gives the diame- 
ter in feet if applied to a round pipe 
and if to a very narrow rectangle it 
works out to twice the narrow di- 
mension in feet. For a square, it 
gives the dimension of one side in 
feet. 

Knowing the above, and referring 
to Fig. 1, you will see how readily 
one could guess roughly at the 
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rerun #8 





equivalent diameter of a duct. For 
a rectangle or circle, it is once, for 
an infinitely wide duct (parallel 
plates), it is twice the spacing of 
the plates. It is always between 
once and twice the smallest dimen- 
sion. 


Reynolds Number 


—Quick Method 


Now for a quick method for get- 
ting the Reynolds number (R.N.) 
in a duct. For air, this boils down 
to: 


(R. N.) = (constant) < (fpm) X D 


The constant is given by the fol- 
lowing tabulation: 


Temperature: OF 70F 140 F 
Sea level 140 105 85 
5,000 ft alt. 115 85 70 

10,000 ft alt. 95 75 60 


In using Reynolds number, it need 
only be known approximately. Note 
that for ordinary air at sea level, 
100 times the fpm times the equiva- 
lent diameter in feet gives the ap- 
proximate Reynolds number. 

We now have Reynolds num- 
ber available for use. Our purpose 
is to use it in picking friction co- 
efficients from charts and from 
other data already built up for us 
by test methods. When a coefficient 
is plotted against R.N., we note that 
at some low R.N. there is a marked 
change in the coefficient. This is 
known as the transition point. Be- 
low this point we say the flow is 
laminar and above it we say it is 
turbulent. This point is not definite 
and on a given set-up the flow can 
shift from one form to the other 
through such slight causes as a 
slight jar on a pipe. On straight 
pipe, the shift usually occurs some- 
where between a R.N. of 2000 and 
4000. In the turbulent region at 
high R.N., the coefficient tends to 
approach a constant. 

For shock losses the coefficient is 
fairly constant at the R.N. in the 
ranges we use with ducts. That is 
why you do not see an attempt to 
plot /’ vs. R.N. for an elbow, for 
instance. We simply state a given 
resistance is, say, 42 g, knowing that 
in our R.N. range, f’ is fairly con- 
stant at 4%. If we were to test such 
an obstruction in the laboratory it 
would be well, however, to plot the 
data against R.N. 

On the other hand, the smooth 
flow found in ducts and pipes does 
not carry a constant coefficient in 
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the R.N. range we use. It is gener- 
ally above the transition point, but 
it has not yet reached the limit 
where it is fairly constant. 


Estimating Loss in 
Straight Duet 


Satisfactory for properly d 
ducts. 

In order that we may 
rough idea of the f value fo; 
let us assume a possible mi 
and maximum found in pr: 
just rough guesses: 


Many hundreds of tests on fpm Diam. R.N. 100 (fpm) D 
r $ - ft 
ound tubes have been cor ane +4 100 x 200 x % = 6660 


related. An approximation 4000 
of the results is shown in Fig. 2. 
The lines shown on the chart came 
from data gathered on tests made 
with many kinds of liquids and 
gases and using round tubes having 
diameters from 1/10 in. to 10 ft or 
more. It is surprising, when a test 
is run in the laboratory, how the 
test data fall on these curves just 
where it is expected. 

Data on Fig. 2 may be used to fig- 
ure the pressure loss in a duct or 
tube. This drop is given by: 


h = qfL/D 


We are now able to estimate gq, 
we can guess the approximate R.N., 
and so can pick f from Fig. 2. The 
length in feet and the equivalent 
diameter in feet are obvious and in 
connection with pipe and duct di- 
mensions we use the clear, exact 
inside dimensions. 

Referring to Fig. 2, notice the top 
line—this is the roughest possible 
pipe, f = 0.054-. Suppose we had a 
corrugated pipe. Take D as the clear 
inside diameter, and to play safe 
assume the pipe to be the roughest 
possible. Then we'll let f = 0.054 
and we won't be far wrong. I have 
had corrugated rubber hose plot 
points on test pretty close to f 
0.054-. ; 

Our primary object here is metal 
duct work. Ordinary sheet metal 
reasonably smooth inside will fall 
on the lower line, a reasonably 
smooth pipe. 

At this point, it is well to mention 
that the region we expect to be in 
is turbulent and that the test data 
on Fig. 2 represent a section of pipe 
in a long straight run. If we use it 
for estimating, we must use it fora 
long reasonably straight pipe or if 
for a short pipe we must arrange 
the flow so that it is straight and 
uniform entering and leaving the 
short pipe. This should be done 
anyway by properly designed ells 
and fittings. In certain cases these 
fittings should be vaned as will be 
discussed later. Suffice to say that 
the lower two lines in Fig. 2 are 
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10 100 x 4000 x 10 = 4,000,000 

We see therefore a possib| 
of f in duct practice of fro: 
for small ducts and low veloc; 
0.0095 for large ducts and hi 
locities. We see also that eve: 

a small duct (4 in.) anda vx 
velocity we may still use the 
lent line. 

It has been found in practi 
the round pipe data in Fig 
be used to predict pressure | 
rectangular pipes provided t! 

D we use the equivalent dia 
and if for flat ducts we incr: 
by one-third in the lamina: 
one-fourth in the turbulent : 
Accordingly, I have inserted in Fi 
2 a dotted cross line to be used ! 
flat ducts. 

Work was done on thi 

Atherton and was reported i 
1926 ASME Transactions, if you 
to read up on it. I have persona 
conducted tests that check Fig. 2 
I have even designed and test: 
narrow duct 5 in. x '4 in. in s* 
a 20 to 1 ratio that went in! 
wing of an airplane. The flow 
in the laminar region and ch 
closely with the dotted cross 
nar line in Fig. 2. 

It is probably best to refer t 
2 to get f, but if you care to mem- 
orize the approximate formula ! 
the lower line for use above R.N 
4000, it is: 

1 
5 (R.N.) 
For the laminar line, which \ 


rarely be used, for use below RN 
2000, it is: 


f= 


f = 64/RN. 


It should be realized that a 
test data and practice applies 
the lower line for smooth ste 
similar surface. Smooth su 
would mean flush joints in ducting 


The formula to memorize ! 
duct, any pipe, any fluid, is: 


h = qfL/D 


One of the points brought « 
this article is the fact that s 0c 
losses, losses that are due to ver) 
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r and bumpy flow paths, 


mi Ai 

= of direction and so on, have 
a ( ient that reaches a constant 
at low R.N. In the R.N. range 
in J h we are interested, the co- 
effi generally remains constant 
Los jue to fairly smooth flow 

the in straight, smooth pipe 

hav decreasing coefficient as the 
RN. increases. They too, but at a 
much higher R.N., reach a constant 
coefficient. This difference is well 


illustrated in Fig. 2. The upper line 
made by the roughest possible pipe 
consists of shock losses. Notice that 
it reaches a constant 0.054 at a low 
R.N., 3000, and that it continues a 

nstant in the range in which we 
The lower line is the other 
extreme, the smooth flow. In the 
range we operate in, it has not yet 
reached a constant. 

In designing duct work, plan to 
dump air into a straight piece of 
pipe with reasonably the same ve- 
locity across the section. A properly 
designed elbow or other obstruction 
will do this. A long straight pipe in 
the R.N. range we work in will have 
nearly the same velocity all across 
the entire section. If you therefore 
use properly designed obstructions 
you may use Fig. 2 for short pieces 
f duct. The lower smooth pipe line 
is then near enough to practical 
duct work for universal use. 

In Fig. 2, there is shown in dotted 
lines certain other sizes of galva- 
nized ducts that would be consid- 
ered “rougher” pipe than the lower 
solid line. Considering, for instance 
a3in. tube and a velocity of 3000 
fpm, we have an R.N. of 79,000 and f 

0.0215 on the lower solid line, 
which is more accurately /f 0.023 
m the dash dot line, merely a 7 
percent increase in f and hardly 
worth bothering about. 

In the same way, consider a 1 in 
duct and, say, 600 fpm. We have 
R.N 5250 and f 0.040 on the 
solid line, which is more accurately 

0.043 on the dotted line, a dif- 
ference which is not important. 

Both the above illustrations are 
the maximum roughness we might 
get in duct work that would suggest 
we ought to pick a point from the 
lower two lines. Obviously duct 


operate 


work should be specified with flush 
Oints inside the smaller diameters. 
If this is done, it’s quite obvious that 
the lower two heavy lines of Fig. 2 
may be used for any practical duct 
proble 

Heati 


2000 Ton System for New York Skyscraper 


T ux equivalent of “a 2000 ton ice- 
berg melting every 24 hr” highlights 
the air conditioning system to be 
installed in New York City’s newest 
skyscraper under construction at 
100 Park Ave., according to Alfred 
L. Jaros, Jr., of Jaros, Baum & Bolles, 
consulting engineers 

The will be part of the 
basic construction and will make 
the 36 story, $20 million structure 


system 


an unrivalled, year ‘round “oasis 
of atmospheric comfort” for ten- 
ants, according to Mr. Jaros, who 
declared that all areas of the build- 


ing will be conditioned 12 months a 
year—by cooling and dehumidifying 
in summer, heating in winter, and 
ventilating at all seasons 

The 
unique zone arrangement for condi 
tioning independently 


System is featured by 


both inner 
and outer spaces of each floor. De 
signed by Jaros, Baum & Bolles, the 
zone layout will 
uniform effectiveness of the 
ditioning but will add to the 
flexibility of control. It will be pos- 
sible to provide varying degrees of 
conditioning both to _ individual 
floors and to portions of those floors 
as they are affected by 
heat from the sun, 
heat through windows 
and wind. 

The outer zones, or areas adjacent 
to the windows and extending in- 
ward for fifteen feet, will be provid- 
ed with a system of peripheral con- 
ditioning. This will treat a quantity 
of outdoor air for ventilating pur- 
poses and distribute it through ver- 
tical riser pipes. Paralleling these 
pipes will be a set of supply and 
return pipes through which pumps 
and heat exchangers will circulate 
cold water in summer and hot water 
in winter to supply additional cool- 
ing, or heating, to these spaces as 
needed. 

Under each window there will be 
an individual induction unit, 
cealed within the window sill, which 
will automatically mix, treat, and 
redistribute outdoor air and recir- 
culated air from the room itself in 
sufficient quantity and proportion to 
maintain the atmospheric condi- 
tions desired by the occupants of 
that area. This operation will be 
controllable by an individual valve. 

Each window will thus be, in 


only in 


not sure 
air con- 


also 


changing 
conduction of 


and walls, 


con- 
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effect, a complete module, wi 
own individual 
ratus No 


may choose to locates 


conditioni: appa 
matter where a lt 

dividing part 
tions for his office layout, each st 
tion will be provided with prope! 
ventilation and air conditioning 


The interior zon system 


spaces more than 15 

outside walls, will draw a ! 
corridors or open spaces and 

at the fan room with an equ 
amount of outdoor ai! Properly 


filtered, cooled or warmed 


will then be distributed by 


small fan room will serve eve 
or three floors 1 
the tower floors will contain a 
me primary fan room V) 
mixing unltS on ea 
Steam from the mains of the Ne 
York Steam Co. will | 
in winter, and, it immer, will be 
used to drive the centrifugal 
pressors to chill 
be pumped t« 
ing is required 
Mechanical 
will be provided for washrooms and 


exnaust ve 


other spaces requiring ich treat 
ment 
the ground floor and bas 
be provided by the t 
independent of the main system and 
will make possible the 
such spaces during 


office are unoccupied 


to Mr. Jaros, the 


areas 


According 


amount of outdoor air supplied b 
the primary fans to the units v 
exceed 4 million cfh. The total 


amount of outdoor air supplied to 


the interior zones will exceed 7 


million ecfh. Including the recircu- 
lated air, approximately 41 million 
cfh of conditioned air will be cir 
culated 
spaces of the 


The c 
360,000 gph of 


the rentable 


throughout 
buildings 
ling towers will circulat 
condensers of the 
plant 

Mr. Jaros further pointed out that 
the maximum steam required for 
winter heating and ventilation will 
approximate 1500 boiler horsepowe! 
Approximately two-thirds as 


mucecn 


will be used in the hottest summer! 


weather to operate the refr 
plant 











Probability for Eng 


How to Use the Laws of Chance 





ineers 








1. B. Stickney, formerly engineer with Armour & Co., Chicago, now with 
The Rust Engineering Co., Pittsburgh, and a past national president of 
the American Society of Refrigerating Engineers, has made extensive use 
of probabilities in determining the amount of standby fuel needed when 
natural gas is bought on an interrruptible basis; he discussed this in our 


dugust “48 issue. This month, he explains fundamentals of probability 


E noneeras are occasionally con- 
fronted with problems where it 
would be advantageous to evaluate 
probabilities. These come up when 
deviations from a mean value occur 
according to the laws of chance. 
This may be where numerous meas- 
urements of the same quantity are 
made, in which case deviations are 
errors. More frequently, in engi- 
neering work, deviations are differ- 
ences of actual quantities from the 
average. Examples of this, applica- 
ble to his particular work, will oc- 
cur to any engineer. 

This type of problem is not of 
frequent enough occurrence to jus- 
tify the average engineer in main- 
taining familiarity with the mathe- 
matical theory of probability. 
Rather, he wants a means of em- 
pirical application. The object of 
this article is to provide such an 
empirical approach, while main- 
taining the mathematical accuracy 
of the theoretical approach. 

The hallmark of chance distribu- 
tion is that the deviations follow 
the familiar probability curve pat- 
tern. Fig. 1 shows a set of deviations 
from normal temperature for the 
daily average temperature in Chi- 
cago for the year 1945. The height 
at each deviation shows the number 


Fig. 1 (Top)—Departures from daily 
normal temperature in Chicago for 
the year 1945, and standard prob- 
ability curve. Fig. 2 (Center)—Effect 
of the constant h on the shape of the 
probability curve. Fig. 3 (Bottom)— 
This sketch illustrates the use of 
Tables 2 and 3, as explained in text 
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of days when the actual mean tem- 
perature deviated by that amount 
from the “normal” mean tempera- 
ture for that day. 

Superimposed on it is a mathe- 
matically correct probability curve 


os, 


Shaded Area= va 
expressed as perc 


ryt 


oY entire area 


4 rere 
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Table 2 





using the correct constant 


to these particular data. T! 


ment is good enough to pe 
inference that the deviati 

the laws of chance. Any dat: 
when plotted, give a curve 





This is without regard to s 
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Table | — Computation sheet for data of Fig. | 
: a Departur 
De) No Departure fron Ny Ds 
days. arith. mean norma i ( 
x departure temperature 4 ‘ | 
lS 15 Oo 4.) i? U ? } , 
16 32 1 4.0 36.00 19 mp “5, ) 
1% 3a > [32.5 81.25 wo »o0 
15 mm) 183.7 ; ty) ] " 
16 80 i 0 324.00 ) 1.00 
} 78 5 15 i993." . ! m 66.0 7s ") ) 
x4 Hho a0 vw), tH) ‘ 19 { ‘ , wy? » 
16 128 ‘ 120.0 900.00 10 0 62.50 
: 63 y Se) 505.75 ~ 1] me re ) 704.75 Ea 
10 100 5 950 Gn? St) Qg l¢ 14 a ) 144.00 The 
fore 169 are } d ‘ 
b Hb + 10.5 + 64.0 bbb SO 10 . mu) R40 Re? OO het ween 6 and 6 and 
9 108 11.5 103.5 1190.25 ] 0) 64.50 ire between 6 and or 
4 2 12 S00 625.00 ] ma 1wwoo 1?50.00 thee ig 1% 16o 
6 R4 13.5 R1LO 1093.50 7) “0 16.75 } 
ou 14.5 9 0 10 oD x ) 610 
is 15.5 + 46 720.75 16 ~) 
] 13 16.5 lo ‘ ) H60 1089.00 
1 18 17.5 17 WH US 0 612.50 
? iS 18.5 WO 684.50 Is is 1s 18 142 95 
10 19.5 90 760.50 19 . 19 ; 760 50 
Ww Lon Ss } 110 R40 50 ) 170 
22 1.5 15 662.25 16 
16 2 5 15.0 1012.50 1518.75 
a 5 940 P09 OD ; an 
0) 4.5 19.0 1200.50 0.00 
i) , Py > oo ‘ome a ty 4) " 
) ho ou oc) t) ) H > 0 >i”) 
1 8 > 27.5 (06.25 0 O00 
0 RS 00 O00 es a 5 00 O00 
1 1) "9D "9D 8/0.25 a) ) 9 5 0 0.00 
1R2 + 1494 + 1403.0 17923.50 IRS 1309 10 1508 
1494 — 1309 7 expressed as a decimal fraction 
rithmetic mean U.907, Say 0 7 : . : 
MERREARASC Ont 182 + 183 , Fig. 3 illustrates this. The area un- 
der the curve derived this way, be- 
. , \ 17923.90 + 15962.75 . 0.7071 tween (A — ¥%) and (A + 4) is the 
oot mean square deviation 9.635; / 0.0734 ; 
182 + 183 9 635 ' probability that a given deviation 
1403.0 + 1400.5 0.5642 will be within = of A 
Average deviation 7.681; / 0.073: . 
182 4+ 183 > 62) ' What we usually want is the 
13! 0.4769 probability that a given deviation 
. Wiz ; 126: | 74) , > 
— ~o 31 aaa, — V.U+4al will lie between A, and Av. We want 
» 0D.400 ‘ 
0.4769 the percentage of all cases which 
Probable error of arithmetic mean 0.34 will fall within these limits. We 


0.4769 « 0.0734 
Probable error of / 
\ 365 


0.0734 ./365 


+ (0.0018 





general shape can have a probabil- 
ity curve fitted. Our problem is to 
obtain the constants which will best 
make the type curve fit the actual 
data. 

The equation of the probability 
curve is 

la pty? 
oe 
V7 
where p probability; A devia- 
tion; Rk = constant which deter- 
mines the shape of the curve. 

For any value of A the area under 
the curve, from A equals minus in- 
finity to A equals plus infinity, is 
unity. Fig. 2 shows the shape of the 
curve for several values of h. The 
greater the value of h, the higher 
the curve at the center, the steeper 
the sides, and the smaller the value 
of A at which p reaches small val- 
ues. The problem is to find the 
value of hk which will most nearly 


fit the particular data considered 

To do this, first find the arithme- 
tic mean of all observations. For 
this, A 0. Next, find the differ- 
ence of each observation from the 
arithmetic mean, square this differ- 
ence, add the squares of all obser- 
vations, divide by the number of 
observations, and take the square 
root of the result. This is the root 
mean square deviation. Then 


0.7071 
root mean square deviation 





Table 1 illustrates this procedure 
for the data of Fig. 1. 

Having h, Table 2 permits us to 
construct the probability curve. It 
shows, for various values of AA, the 
corresponding value of p/h. For 
any value of A, multiply by h, read 
into the table to obtain p/h, and 
multiply this by h. This gives the 
probability p for that value of A, 
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know that the total area under the 
probability curve is unity. We want 
the percentage of this area which 
will lie between A, and Ao. 

Table 3 has been prepared to give 
this. For each value of AA, it gives 
the percentage of the total area 
which lies between minus infinity 
and A. This is represented by the 
shaded area in Fig. 3. To find this 
percentage for A,, multiply A, by h 
read this value into the table, and 
obtain the percentage. Do the same 
for Av. The difference between these 
percentages is the percentage of all 
observations which fall between A 
and A.. 

Finally, how accurate is the for- 
mulation? We are dealing with 
probabilities. What are the prob- 
able errors in the derivation of our 
quantities? 

The probable error is that value 
which, without regard to sign, is as 
likely to be exceeded as not. The 
probable error depends on the num- 
ber of observations. The greater 
the number, the less the probable 
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Table 2 This is without regard to sig. th, 

o evs is, minus deviations and p)). devi. 

VF ations of the same size are ¢ 94 
together. 





*hA 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 
These short cuts sho ; be 























0.0 56419 .56413 .56397 56368  .56329 56278 56216 .56142 56059  .55964 

0.1 55857 55740 55612 S473 S524 55164 = 54993 54812 54620 54419 avoided if precision is requir 4 yp. 
02 54206 53985 537E 3 2 .53262 J 7 j i “ x: 
03 [51563 51250 [50928 [50598 50260 (49914 149561 149200 “48833 «148458 less the number of observa ys 
0.4 (48077 ‘47689 (47295 146895 46489 46077 (45659 45236 44809 44376 very large, or the data fo! 

— ’ ’ ine 
0.5 .43939 .43497 .43051 42602 42149 41692 .41232  .40768  .40302  .39833 ae 
ote om es Se ss Ste SS SSL SOR ote, however, useful as che cn 

7 “ “ ° - 2 - - P ° - ecke pp 

0.8 (29749 "29274 “2RR01 «62832927; "27394 (26929 «26467. «26008 «= 25552 are, however, useful as che is oy 

0.9 (25098 24648 [24201 (23758 (23317 [22881 22448 (22019 21594 21173 the correlation of the form \ati, 

1.0 20755 20342 19934 s -19529 -19129 -18733 18342 17956 17574 17197 and the data, and also for a. prox). 

‘1 116824 «16456 «= 116093 ~ [15736 «115382 «(15034 14691 «114352: ae 

12 13367 .13049 = 12736) 612427) 12124. 11826) 11533) «611245 Ss «10962 = .10684 mations where precision is : 0 re. 

1.3 10410 [10142 © 109879 «© 109621 «= 109367 «09119 108875 08636 © 08402— 08172 wed 

14 07947 107727 (07511 107300 107094 06892 06694 06501 06312 06127 quired. 

15 .05946 .05770 .05598  .05430  .05266 05106 .04949 04797 04648 04503 For the data used in Fig. | Tabjp 

1.6 (04361 04224 (04089 (03958 03831 03707 03587 03469 03355 03244 : ai that 

i ee oe oe fe fe oe oe Se oe ae owe 

18 02210 O21 02055 01982 Os 7 O1774 OT 01646 J > Ye 

19 01526 (01469 01414 01361 «= 01309-01259 01211-01164» 01119-01075 h by root aoe square deviation 
—— : = 0.0734 +0.0018; 

zhA 0.0 0.1 02 0.3 04 0.5 0.6 0.7 0.8 0.9 h by average deviation 0735 
2.0 01083 00686 00446 00284 00178 00109 00065  .00038 00022 00013 h by median deviation = 0.074) 





The close agreement shows tha: 
error. It is inversely proportional to where the average deviation is the there is a good correlation betwee 
the square root of the number of average of all deviations without the data and the formulation. Ip 
observations. The probable error of regard to sign, and the median de- this case the data are sufficient s 

















the arithmetic mean is viation is one of such magnitude that any one of the three would | 

that there are as many actual devi- have yielded a close enough approx. 
0.4769 2 | 
: ations greater than it is as there imation for most engineering pur- ) 
RV no. of observations are deviations smaller than it is. poses. | 
‘The probable error of & is Table 3—Percent probability that a deviation will not exeeed (h ) | 
| 

0.4769 h yoo ("4 
bas ust | 
a Percent probability = = f &*“a) 
Vno. of observations - I~ Vrs. ) 
hA 0 0.1 0.2 0.3 04 0.5 06 0.7 OR 


There is a 50-50 chance that the 
























































true values are this close to the —2 23 0.149 0.093 0.057 00.035 (0.020 0.012.000.0080 
computed values. The chances are ee a a a ee ge RR ~ 
better than 9 to 2 against their be- -19 0360 0345 0331 0317 0304 0291 0278 0267 0255 024 
ing more than twice this far from -18 0545 0524 0503 0483 0463 0445 0427 0409 0392 03% 
—1.7 O811 0.7) 0.750 0.721 0.694 0.667 0.641 0.616 0.592 0.568 I 
those computed. For the data of —-16 1182 1.140 1098 1058 1.019 0.981 0.945 0.910 0.876 OR 
‘ —15 6 d d 52 368 32 273 1,227 
Fig. 1, Table 1 shows that the prob- 2 ee Ee. _ 
. _ ¢ = > 
able error of the arithmetic mean —}$ 3353 2208 2231 ee 2 305 R13 2 Tze 2685 2B | 
- = + —1.2 4.485 4.352 4.224 4: 3. . 3.7: 3.625 5 
is 0.341 and of h is +0.0018. -11 5990 5824 5661 5502 5346 5.194 5045 4900 4758 | 
For data comprising a large num- —1.0 7.865 7.660 7.458 7.261 7.068 6.878 6.693 6.512 6.334 6.14 
ber of observations, these probable -09 10.155 9906 9662 9422 9187 8956 8729 8507 8289 &§ 
errors become small; for a small 07 16110 15.967 15.429 15.098 14.766 14 aa 1d 138 13.809 13.500 13 
; —0.7 16110 15767 15.429 15. 766 ‘442 123 «13.809 «13.5 : 
—06 19807 19.416 ; 27 7.53 7.169 16811 1} ; 
number of observations, say less  —95 23575 23538 23105 22677 22953 2183 21419 21009 oe) 
a 
than 100, they should be evaluated = 9428580 28.102 27.627 27.156 26689 26226 25.767 25313 24863 244 ; 
to determine their magnitude, to “33 ge S08 Se 505 Gee atl fe ot) fon ok 
—O.1 44377 43819 43262 42.707 42.153 41.600 41.050 40.501 39.953 39.408 
see whether sn pain 0.0 50.000 49.436 48.872 308 47.744 «47.181 46.619 46.057 45.496 11.4% 
Hon Ta any event, the formulation 12) 20% Qt GimWase Be gee Ban Bes eH Se 
+0.1 62: 2 oat 
ton. in any event, miIKGresoNn +02 61.135 61.676 62.215 62.751 6328 63.816 64345 64871 65391 %9 
is the most accurate which the data +03 66.431 66.945 67.456 67.964 68.468 68.969 69.466 69.960 70450 19 
juatif?, and if greater accuracy is +04 71.420 71.898 72.373 72844 73311 73.774 74.233 74.687 75.137 , 
ify, 
-, > Lod > Lad ” > Log i 79.396 Q 
required, it can only be obtained by = 9. y193 | Sogsi O97) BI 352 A129 RIOT A489 ALAS RIND A 
+0.7 83.890 84.233 84571 84905 85.234 85.558 85.877 86.191 86.500 58) c 
broadening the base on which the = [387.105 87.400 87690 87976 88257 BR533 BRBOS 89.072 89.34 m9 2 q 
formulation lies (by accumulating a +09 89.845 90.094 90.338 90.578 90.813 91.044 91.271 91.493 91.711 v 
7 ~ , 
r r r ervations) . +1.0 92.135 92.340 92.542 92.739 92.932 93.122 93.307 93.488 93.666 95 
greater number of observat +LL 94.010 94.176 94.339 94.498 94.654 94.806 94.955 95.100 95.242 95.38 
For large numbers of observations +12 95.515 95.648 95.776 95.902 96.025 96.145 96.262 96375 96.485 59 ; 
; +1.3 96.700 96.803 96.903 97.001 97.095 97.188 97.278 97.365 97450 9755 | 
which follow the probability curve = +14 97.615 97.692 97.769 97.843 97.915 97.985 98052 98118 98.182 962s : 
closely, two shortcuts are available. =.) 598.306 98.364 98420 98476 98529 98581 98631 98680 98727 9%! 
These are that +16 98818 98860 98902 98.942 98.981 99019 99.055 99.090 99124 ®! y 
+17 99189 99.220 99.250 99.279 99306 99333 99359 99.384 99.408 40 
+18 99455 99476 99497 99.517 99.537 99.555 99.573 99.591 99.608 "6 
» 0.5642 419 99. 99.655 99.669 99.683 99.696 99.709 99722 99.733 99.745 
~~ average deviation 
0.4769 hA 00 0.1 0.2 0.3 0.4 05 0.6 0.7 08 09 
_ mee me nutatiien +2.0 99.766 99.851 99.907 99.943 99.965 99.980 99.988 99.994 99.997 "9% 
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Vl OST ARCHITECTS will agree that, 
with the prevailing cost of build- 
ings, the problem of economical de- 
sign is one of increasing complex- 
ity. Since each project presents 
new or different problems, no gov- 
erning rules for achieving economy 
ean be set that would apply to all 
types of construction. 

The procedure to be followed is 
one of correlation between the 
architects and the structural and 
mechanical engineers in order that 
the most economical overall design 
can be decided upon. No one phase 
of building design can be executed 
separately and in disregard of the 
other problems. 





Tables Indicate 

Possible Savings 

The heating and air conditioning 
designer plays an increasingly im- 
portant role in the overall building 
design, and he is frequently called 
upon to make recommendations to 
the architect on how the initial and 
operating costs may be reduced. 
The usual procedure in such a case 


Typical variation of heat saved with 
insulation thicknesses. Note: All data 
and symbols used in connection with 
the accompanying tables were taken 
from the ASHVE Heating, Ventilating. 
\ir Conditioning Guide 1947, chapter 6 
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How to Choose Economical 
Type of Roof Construction 


HARRY J. SCHARRES, mechanical engineering dept., Graham. Anderson. 


Probst and White, architects, Chicago, presents here tables that show the 


heat transfer coefficients for eight commonly used roof decks with seven 
different kinds of insulation. These tables have been found of value in 


selecting economical roof construction when considering heat loss or gain 
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Fiat Merat Roor Decx 
Surface Film C=6.00 
Built-up Roof C=353 
lnswlation k= as Shown Below 
Meta/ Deck C=0 
Surface Film C=#l65 





Coefficients of Heat Transmission (UV) in Btu per lhrisg tt}(F ditt)—Air to Air 
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Surface Film C=6.00 

Built-up Roof C=3.53 
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Coefficients of Heat Transmission (UV) in Btu per (hrdisg tt)(F ditt)—Air to Air 
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Coefficients of Heat Transmission (UV) in Btu per (hr)(sq ft)(°F dift)—Air to Air 
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would be to spend hours o! 
lating to produce results wh, 
be understood by the archit: 
the client. 

ft has been found desir: .\¢ ; 
prepare a set of tables that iy jicy:, 
clearly to the architecturs! apg 
structural designers (as wel! as } 
the client) the savings that ©.» », 
gained in the heating and a n 
ditioning phase by choosing | ta), 
methods of construction. Sy) 
tables dealing with roof co: 
tion are presented here; they cove, 
eight of the most used types ©! roo; 
decks and seven different kinds 
insulation, in thicknesses 
in. Each table is complete 
self, and gives the heat trans!er ep. 
efficient U (Btu per hr per sq {t per 
deg temperature difference from ai 
to air) for the kind of insulatio, 
and the thickness selected 
thermal conductivity, Btu per | 
per sq ft per F per in., and C j; 
thermal conductance, Btu per hy 
per sq ft per F. 

All data used were taken from 
the ASHVE’s Heating, Ventilating 
Air Conditioning Guide 1947, chap- 
ter 6. In all eight types of roo! 
construction, the same built-up 
roof and the same inside and ou- 
side surface film conductances wer 
used. 

Although a number of additiona! 
types of roof construction and in- 
sulations could have been included 
it was found to be unnecessary 
since most other possibilities would 
have been a duplication o! 
tables presented. 


LlCy. 
Can 


and 


Economical Limits of 
Insulation Thickness 


The graph showing the variation 
of heat saved with insulation thick 
ness is particularly valuable 
helping the client or the engineer 
to arrive at the economical limits 
of thickness of insulation. It can 
be seen from this graph that ‘2 in 
of insulation would generally De 
the lower limit and to recommend 
more than 1 in. thickness would be 
doubtful from an economic stan¢- 
point, unless special considerations 
are involved. 

The tables presented here 
prepared by the author in the me- 
chanical engineering department 0! 
the architectural firm of Graham 
Anderson, Probst and White, Chi- 
cago, and under the direction & 
C. A. Frazier and R. H. Stevenso® 


were 
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Surface Film C=6.00 . 
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Coefficients of Heat Transmission (U) in Btu per (hr)(sq ft)(°F diff) —Air to Air 
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Big Fan for Air Conditioned Sto :e 
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Hoist 16 Ft High Blower to Sixth F 


A 16 rr n1cH double width, double intake centrifugal fan was 
to the sixth floor of the new Bond clothing store, which is un: 
struction in Chicago, last month. This blower will be driven } 
hp motor; its outlet dimensions are 107 by 74 in., and the ii 
81 in. in diameter. The hoisting operation was supervised by 
Irsay, of Acord Ventilating Co., the ventilating and sheet m« 
contractors for the project. 

The fan—of welded construction—handles 115,000 cfm and 
8300 Ib. Because of its construction, no special supports wer 
sary to protect it during the hoisting. 

One of the outstanding air conditioning projects under way 
time, this new store occupies 100 ft on Jackson Blvd. and 12 
State St.. a prominent “loop” corner. The building is of 
design, of concrete and steel fireproof construction; the ext 
glass brick and granite. A feature will be a continuous window 
State St. exposure. 

The main supply conditioner will be in the sixth floor ma 
room, will distribute air to the different parts of the building 
system of zone controlled ducts, with facilities for heating and « 
the entire building. 

The building was designed by Friedman, Alschuler & S$ 
architects with Morris Lapidus, specialist on exteriors and inte: 


buildings, associate. Robert E. Hattis is the consulting enginee: 


general contractor is Sumner S. Sollitt & Co., and Thomas J. Do 
& Co. is the air conditioning, heating, and ventilating contracto: 
the Acord company being awarded the ventilating and sheet 
subcontract. 


(Photos courtesy New York Blower Co. Photo at left by Chicago Tribune) 


or 


Left—A big fan, with an outlet 107 by 74 in., is hoisted to the sixth floor of th: 
new Bond store under construction in Chicago. Below—The air conditioned stor 
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at State and Jackson— is scheduled for opening some time before Easter 
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Informal comment on 
heating, piping, and air 
conditioning matters is 
given in this regular fea- 
ture by Samuel R. Lewis, 
consulting mechanical en- 
gineer, member HPAC’s 
hoard of consulting and 
contributing editors 











AvACRE Ee Ae Ee 


Tracking Down Troubles 


from Mysterious Moisture 


M YSTERIOUS moisture in new build- 
ings has been worrying several of 
my friends. Requests for diagnoses 
have come recently widely 
separated cities. 

In a northern city, a one story 
building has no basement and rests 
on a concrete slab. The heat trans- 
mission is from warm water to air 
via pipe coils imbedded inthe floor 

In one rather large room, hav- 
ing several windows, there are a gas 
burning cast iron heating system 
boiler, a gas burning domestic hot 
water boiler, an electric water cir- 


from 


culating pump, and the usual hot 
water storage tank, expansion tank 
etc The 
which the breechings are connected 


masonry chimney, to 
is in the interior wall opposite the 
windows. When i visited the build- 
ing I found the wall of the chimney 
saturated with water. The insula- 
tion on the two heaters and that 
on the tanks was as wet as an un- 
wrung sponge. All metal work was 
heavily rusted. The plant had been 
in operation for about six months 

Testimony of the occupants dis- 
closed that since the boiler room 
was a thoroughfare 
since a window, when open, caused 
uncomfortable chilling, the window 


passage and 


was kept closed 

A large volume of air is necessary 
to dilute the very heavily saturated 
complex mixture of products of 
combustion from gas burners. For 
this reason the breechings from 
such heaters 
have air bypass inlets between the 
heaters and the chimneys. Air is 
encouraged to flow along with and 
to dilute the warm gases to the end 
that the mixture shall have such a 
high dew point temperature that 
moisture troubles in the chimneys 
will be avoided. In this plant, bare- 
ly enough air could be obtained to 


almost universally 


support combustion 
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The trouble was corrected by par 
titioning-off the thoroughfare and 
providing a large air intake duct to 
the boiler room directly from out 
side and near the ceiling 

Another case was in a southern 
city in a similar modern and very 
new single story basementless build 


ing. The heater is in an interior 


closet-like room, and it also burn 
gas 
The windows throughout the 


building were frosted in cold wea 
ther and dripped with condensat 
‘ven in mild weather. The window 
stools or ledges looked as though 
they had just been washed and that 
wiping off the water had been neg- 
lected. The hardwood floors gave 
notice of imminent expansion and 
bowing up due to moisture. Many 
experiments had been carried out 
as to changes in temperature con- 
trols, and the builder had bee 
suspected of improper drains under 
the footings, or of leaky water pipe 
concealed in the walls 

Stockpiles of steel in a warehoust 
outside 
perature during a short cool spell 


alr tem 


will assume the 
even in summer. There may then 
follow a quick 
damp weather 


change to 
during 
steel temperature is below the dew 
point temperature of the air. The 
steel then gets wet, rusting follow 
and merchantability of the stee] 
reduced 


warm 


which the 


Outdoor Air 


Blocked Off 


In the case of the interior of the 
above-mentioned building, varia 
tions in the outdoor temperature 
and relative humidity could not be 
blamed, because there were no vari 
ations observable in the 
cumulation of excess moisture and 


accompanying deposits of dew 


steady ac 





Use Halogen Leak Detector in 
Testing 13 Miles of Tubing 


A HALOGEN type leak detector was 
employed recently to test for leaks 
in 13 miles of copper tubing being 
used for a special project at the 
General Electric Co.’s research lab- 
oratory. 

According to John S. Hickey, a 
research laboratory engineer, this 
application of the instrument was 
necessitated by the laboratory’s re- 
quirement for a large quantity of 
copper tubing completely free from 
leaks. The tubing, intended for use 
as a water cooled conductor to op- 
erate in a vacuum chamber, has a 
1, in. outside diameter with a 0.015 
in. wall. It was obtained in 100 ft 
lengths and induction brazed into 
mile-long lengths for use. 

According to Mr. Hickey, a mix- 
ture of eight parts of nitrogen to 
one part of “Freon” was bled into 
the tubing, while the far end re- 
mained open, until samples of the 
escaping gas were found to contain 
“Freon,” as shown by the leak de- 
tector. A valve on the end of the 
tubing was then closed and the 
pressure built up to 600 psi. The 
preliminary bleeding of the air was 
necessary, according to Mr. Hickey, 
to prevent the tubing at the far end 
of the coil from retaining only air. 


Motor Driven 

Winding Drum 

Except for about 5 ft at the ends 
of the coils, which were tested by 
hand, the actual leak test was con- 
ducted by running the tubing 
through a special pickup at about 
1 fps, using a motor driven winding 
drum and a simple friction brake 
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[Concluded from preceding page) 


It was found, however, that an 
opening in the floor of the heater 
room, approximately equal in area 
to the chimney, had been provided 
for air to enter the otherwise air- 
tight room. The air was supposed 
to come from outdoors through 
leakage into the very shallow space 
between the bottoms of the joists 
and the ground. There was a metal 
grille over the opening in the floor 
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Except for about 5 ft at the ends of the coils, which were tested by hand. th 
actual leak test was conducted by running the tubing through a special pick-up 


using a motor driven winding drum and a friction brake on the supply drum 


on the supply drum of the set-up. 

In the first test (on 13 miles of 
tubing having approximately 675 
joints) seven leaky joints, two 
porous sections of tubing, and three 
folds were found. The leaky joints 
were poor braze jobs; the porous 
sections were 100 ft coils that had 
many leaks per ft over the entire 
length. The folds apparently were 
ingot flaws that closed up on draw- 
ing the tubing and were not visible 
to a casual inspection with the 
naked eye, according to Mr. Hickey. 


that restricted the air flow, and 
mops, brooms, and even empty 
buckets stopped the air intake for 
long periods. Thus, while the gas 
burners received a starvation ration 
of air to support combustion, there 
was no air left for diluting the prod- 
ucts of combustion and this nearly- 
saturated mixture condensed inside 
the chimney and dripped back to 
supply excess water through the 
walls. 

I could say much more concerning 
the present trend (especially in 
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Each reel was given a fina 
by putting it, fully charged 
gas, into a cardboard box 
week. The box air was the: 
for “Freon.” One reel was 
to have a leak. It was re- 
the test bench and a leak 
found. This joint may have c: 
when it was wound on 
after the first test. 

Subsequent experience wil 
tubing has shown that the 
detector found all the leak 
had existed. 


small residences) toward placing 
good sized boilers or furnaces 
little interior closets without 
sidering the vital necessity for 
obstructable, copious outsid 
supply. 

No one should need to sa) 
concerning the necessity for 
tight chimneys that have the 2s 
lute minimum of surface ©& 
to outside temperature. A c! 
that is warmer than the dev 
temperature will not condens« 
and thus will not be a wet ch 


sof 
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OF THE 
MONTH 


YOU ARE invited to sub- 
mit a heating, piping, or 
air conditioning question 
for publication here. You 
are also invited to submit 
answers to previously- 
published questions from 
others. Those published 
are paid for at regular 
rates. Address the Editor, 
Heating, Piping & Air 
Conditioning, 6 N. Mich- 
igan Ave., Chicago 2, Ill. 








QUESTION 











Readers Comment on Printer’s 


Problem of Air Conditioning 


In the January issue, a printing company executive asked for 
information on the air conditioning of lithographing plants. 


While his question was such that a complete answer is hardly 


possible, the following comments are interesting and, we trust, 


helpful to him and to other printers facing the same situation 


As THE QUESTION of the Month in 
the January HPAC, we published a 
letter from “D.S.”, an executive of 
a printing company, who posed an 
interesting—perhaps a disturbing 
problem concerning the air condi- 
tioning of lithographing establish- 
ments. 

In brief, “D.S.” said that his com 
pany had postponed, at least tem- 
porarily, plans for air conditioning 

We are looking for an air condi- 
tioning system that has a moderate 
amount of air change, humidity 
control, and temperature reduc- 
tion,” he said I recently came 
back from a convention of the Na- 
tional Association of Photo Lithog 
raphers. We had a speaker on 
air conditioning. The findings that 
I came away with from all this was 
that if you had an _ unlimited 
amount of money to spend for a 
super deluxe system with tolerances 
unnecessarily close, it could be had 
But for the ordinary printer, such 
as ourselves, who has perhaps 10 to 
25 bad days a year at which time 
the humidity actually injures our 
production, they don’t have any in- 
termediate systems to offer—only 
the finest. 

“We believe that a humidity and 
temperature control with a reduc- 
tion of 10 to 20 deg is sufficient 
Lithographic prints can be made 
very nicely in a humidity of 60 to 
65 percent, in our opinion. You do 
not have to spend extra thousands 
of dollars for 42 percent. Of course, 
this is our reaction to the informa- 
tion available to us,” he concluded 

A number of comments on the 
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subject Nave been received irom 
readers, some oO! which are pubd 


lished here 


EACH PLANT MUST 
BE ANALYZED 


. 
EB veryrainc that “D.sS ay 
substantially true; he seems to be a 
man of wide experience. However, I 
don’t think he has gone into the 
economics of air conditioning for 
printing plants far enough to ¢ 
tablish some of tl taten 
makes 

Each plant has to be analyzed 
determine how far it can econom 
ically go with air conditioning 
equipment. Certain plants, where 
the production is under definite 
control, insist on complete all year 
air conditioning control. In the 
larger plants, the flow of material 
through various departments must 
be maintained in order to assure 
production in all of the depart 
ments. Production in one depart- 
ment cannot be stopped without 
affecting production in other de 
partments 

In such plants described above, it 
has proved economical to provide 
all year air conditioning. This 
substantiated by the fact that prac- 
tically all plants that have all year 
air conditioning would under n 
condition expand other operations 
without expanding their air condi- 


tioning facilities 

n the smaller plants—and fre- 
quently in the larger plants—there 
seems to be a reasonable argument 
to provide air conditioning to take 
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care of winter, spring, and fall and 
not to be concerned too much with 
some delays during the summer. I 
don’t think these people have 
checked thoroughly to see what it 
costs them to upset their produc- 
tion schedules. 

If the operation is such that the 
jobs can be juggled around, they 
can manage quite well. If not, they 
have not taken the trouble to study 
their costs thoroughly. There is a 
fine dividing line and all I can say 
is this: If they can only see their 
way clear to air conditioning the 
plant for 90 percent of weather con- 
trol, they have made a very sub- 
stantial step in the right direction. 

With regard to printing with air 
conditioning, please note _ that 
printing has been done for hun- 
dreds of years without temperature 
and humidity control and such 
printers have done a fairly good job. 
But once printers become accus- 
tomed to air conditioning control, 
and see the benefits of elimination 
of waste and delays, they will never 
want to go back to a non-air con- 
ditioned operation. The plant equip- 
ment and labor costs are too high 
to permit waste in manufacturing. 

With regard to the desired hu- 
midity, you can run between 65 
percent down to as low as 45 per- 
cent. However, it is important that 
once the humidity suitable for the 
operations has been selected, this 
humidity should be maintained. 

I would like to add the following. 





All that “D.S.” has to do is to listen 
to the complaints from the oper- 
ators in a plant that is equipped 
with air conditioning, when the air 
conditioning system goes out of 
service. It just seems they cannot 
operate at all. It is true they man- 
age to put the work through; how- 
ever, they do it with considerable 
delay and fussing. They have for- 
gotten how to take care of all of 
these variables that they once ex- 
perienced.—B.0O. 


INCOMPLETE STATEMENT 
OF PROBLEM 


T uxnx Is question as to how far we 
Should go in answering the ques- 
tion from “DS.,” as a proper an- 
swer would require an article. The 
high spots are as follows: 

“D.S.” has not stated why he de- 
sires humidity control—whether his 
problem is one of register, cockling, 
difficulty with paper feeders, or 
what have you. Paper manufactur- 
ers, for the most part, ship paper 
which is relatively dry and, in order 
to keep it under control, the hu- 
midity must be kept reasonably low 
In fact, for certain types of offset, 
it is desirable that the room be con- 
ditioned to a relative humidity 
which represents an equilibrium 
lower than the actual moisture 
content of the paper. 

Printers should be advised that 
air conditioning a press room to 
some constant relative humidity 
will not completely solve the prob- 
lem of register unless the paper is 
preconditioned. 


Air conditioning promotes efficiency of operation at a big lithographing plant, 
where some 250 to 300 million color impressions are produced each year on 
single, two color, and four color presses 
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Years ago, printers used 
about maintaining 65 perce) 
tive humidity. They arrived 
magic number because it 
lowest relative humidity ths 
hope to hold constant in t! 
mer without burning up 
ployees. If “D.S.” would lik 
on just a few days, he ca 
without refrigeration if he 
ing to use heat. Since the 
heat is picked up by the ai! 
the higher the relative 
the more air is required. s 
selecting design conditio 
necessary to balance the co 
frigeration against the cost 
distribution. 

For a press room cond 
job in 1930 (described 
cember 1931 HPAC), I decid 
the compromise between thi 
able low relative humidity 
was about 45 percent. I beli: 
the latest recommendatio: 
proaching this point 

I wish “D.S.” 
statement, “They [the ail 
tioning industry] don’t ha 
intermediate system to off 
the finest.” If he will reque 
petitive bids based on the 
he expressed, and not on < 
plans, Iam sure that he will 
least one that is bad enoug!] 
CS.L 


were corre 


his requirements 


50 to 55 PERCENT 
RELATIVE CORRECT RANGE 


T HE LETTER from “D.S 
January issue about air co! 
ing for lithographins 
prompts me to submit the 
observations. We recently 
study of this same problen 
local lithographer doing mu 
work requiring close registe! 
Paper, being a hygrosco} 
stance, may either gain or lo 
ture to the atmosphere 
condition of equilibrium exi 
tween the paper and the 
phere. It is therefore comm: 
tice to hang paper in pape 
tioners, and bring the pa} 
equilibrium with the press ! 
by blowing press room air 
paper. This operation maj 
remove moisture from the p 
add moisture to it. The basi 
tion then becomes one of co! 
ing the paper to that point 
the least dimensional chan 
take place when additional m 
is either added or removed 
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operations. 





nt printing 


WW and Geib of the U.S. Bu- 
re Standards have shown that 
4 recent moisture content, pa- 


| stretch about twice as much 
percent increase in moisture 
than paper at 5.8 percent, 
lowest rate of dimensional 
1a] occurring at about 5.5 per- 
4 t. Since 5.5 percent moisture 
nt paper is in equilibrium with 
r of about 51 percent relative 
ty, it appears that a press 
yndition of 50 to 55 percent 
humidity is the desired 
point, rather than either 42 
or- 60 to 65 percent. Obvi- 
if paper can be purchased 
moisture content of 5.5 per- 

vere will be no need of hang- 

e paper. Then the film of 
ture picked up by the paper 

, the offset blanket will have 

1e least dimensional effect. Also, 
0 to 55 percent relative humidity 


ndition will be far more com- 
table than 60 to 65 percent dur- 
hot summer weather, assum- 
ing that the system has been de- 
signed primarily for humidity con- 
trol (as it should be). 
From the foregoing data, it would 
that the lithographer with- 
me measure of humidity con- 
sata serious disadvantage, in- 


smuch as operating costs, service, 


nd quality are again becoming im- 
rtant competitive factors 
In addition to the real value of 
midity control in the press room, 
also been found that light 
ensitive lithographic press plates 
hen dried in equilibrium with 50 
9 percent relative humidity re- 
ire about one-third less exposure 
ime in the photo composing ma- 
hine than do plates in equilibrium 
42 percent relative humidity. 
the photo department, humidity 
itrol is also desirable especially 
large film sizes. Since film is 
ed from cellulose (excluding 
it is obvious that a 50 percent 
elative humidity at the time of 
exposure and at the time of use in 
ther a vacuum frame or photo 
ing machine will keep vari- 
in size down to a minimum, 
¢ that equilibrium condi- 
attained in both instances 
Su ther questions as the num- 
ver Of air changes and condensation 
ire subjects every qualified 
can work out for any given 


In conclusion, it appears that 
“DS.” has in effect indicated quite 
clearly that the lithographic indus- 
try is not of one mind as to what 
are the best process conditions, and 
perhaps the speaker he refers to 
was merely quoting others in the 
industry who believe that 42 percent 
relative humidity is the desired de- 
Sign point. As previously indicated, 
our experience with this problem 
points to a 50 to 55 percent relative 
humidity as the correct range 

We sincerely hope that you will 
hear from other readers who will 
give us the benefit of their views 
on this subject.—H.A 


COST OF A GOOD 
SYSTEM REASONABLE 


rg. 
l HE LETTER from “D.S.” in the Jan- 
uary issue On air conditioning for 
printing plants poses a question and 
challenge to the air conditioning 
industry. It is my opinion that he is 
not only entitled to an answer from 
and by, the industry but also that 
his industry is entitled to a reason- 
able economic response from ours 

Not to tear “D.S.” down but, for 
a moment, let’s look and see what 
is said. The end of his first para- 
graph states that “they have it, but 
we can't find it.”” But, later, he says 
in effect, “There aren't any inter 
mediate air conditioning systems 
only the finest Hence, from these 
comments, I interpret “‘D.S.’s” trou- 
bles to have their origin in the 
economy (cost) of air conditioning 
rather than in the availability of 
equipment 

“DS.” says that there are only 
10 to 25 days a year when an air 
conditioning system is really need- 
ed. Consequently, “D.S.” is thinking 
ly 


in terms of a relatively short year 


ASKS FOR 
SERVICING 


INFORMATION 
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usage and a comparatively heavy 
investment for the time he can use 
it. However, we all know, in the all 
conditioning industry, that once 
customer has air conditioning on 
his premises, he will use it almost 
every day. And, he'll have a better 
product 

What does “DS.” say that he 
wants? Here are his words We 
believe that a humidity and tem 
perature control with a reduction 
of 10 to 20 deg is sufficient.”’ Tha 
is neither difficult nor expensive 

The simplest, cheapest, and most 


satisfactory control in the long run 
would be to have sufficiently deep 
coils supplied with chilled water 
passing through a mixing valve 
which is controlled by a humidistat 
and with the temperature controlled 
by reheat 

The area under consideration 
70,000 sq ft, indicates a centrifugal 
installation of approximately 300 to 
350 tons as an estimate Using 
conditioners 


strategically located 


will substantially reduce the instal 
lation costs and improve operation 

It is my opinion that “D.S.” could 
get a perfect installation which 
should produce satisfactory results 
in all respects for around $3.00 pe 
sq ft of conditioned floor area 


7 


when amortized over 10 


years, becomes $0.30 per sq ft per y! 


which, 


rhis does not seem excessive 

I have two suggestions to make 
One is that “D.S.” does not try to 
compromise with quality by being 
sold a cheap installation—it is more 
satisfactory in the long run to spend 
10 or 15 percent more to get a good 
installation. Second, an installation 


of this scope and nature justifie 


ABOUT 


You are invited to answer the following question from “J.C.” Suitable 
comment on this matter will be published, and paid for at regular 


rates (with additional payment for sketches). 
Heating, Piping & Air Conditioning. 6 NV. Michigan Ave., Chicago 2. 


iddress The Editor. 
> 


“I would appreciate having any information you can send me—or 


any comments that other readers might be willing to make—on the 


management and operation of service departments in the air condi- 
tioning field. I am taking over this type of work for a contractor, 
and would like advice on methods, personnel, ete.”—J.C. 
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the retaining of a consulting engi- 
neer (which I am not) whose 
knowledge and skill will insure the 
desired results without unnecessary 
expense. 

One last point to be offered: Lith- 
ographic prints can be made, as 
“D.S.” points out, at 60 to 65 percent 
relative humidity. Granted. My 
point is that to maintain the regis- 
ter, the relative humidity must be 
maintained evenly, as well as the 
temperature. 

“D.S.” question was, Can I get a 
Satisfactory installation for my 
lithographic plant at a reasonable 
cost? The answer to “D.S.” is yes, 
particularly if every effort is made 
to remove all sources of outside 
heat gain through insulation, roof 
sprinkling, awnings, etc., and as- 
phaltic-aluminum paint on the roof. 

Not to “plug” my own line, but if 
we, as the air conditioning industry, 
don’t satisfy the “D.S.’s”, we'll lose 
a big segment of business.—S.M. 





OUTDOOR AIR CAN 
OFTEN BE USED 


R EFERRING TO “D.S.’s” question in 
January on air conditioning his 
printing plant, the most important 
consideration is the locality in 
which he is operating. 

In places like California, a dry 
bulb temperature of 76 F and a 
relative humidity of less than 60 
percent can be maintained by using 
mostly outside air and removing 
only sensible heat from the air. 

Sensible heat removal is relatively 
cheap compared with latent heat 
removal. 


If latent heat removal is neces- 
Sary, a direct expansion coil with 
the proper apparatus dew point will 
maintain the proper relative hu- 
midity within the limits prescribed 
by “D.S.” with a simple temperature 
control. Under these conditions, a 
minimum amount of outside air will 
be most economical. Usually 15 cfm 
per person is more than adequate 
for ventilation. 

The relative humidity in the win- 
ter season can be largely controlled 
by the proportion of outside air 
used—except in colder climates, 
where it is advisable to use a hu- 
midifier 

I submit the accompanying sketch 
as a sample installation employing 
a direct expansion coil and steam 
coil for all year air conditioning 
KS. ° 


VENTILATING A 
CLUB KITCHEN 


I was unable to comment on the 
Question of the Month regarding 
ventilating a club kitchen, as pre- 
sented by “W.O.”, when it was pub- 
lished in the November issue. How- 
ever, since reading the comments 
by “R.H.R.” and “K.R.” in the Janu- 
ary HPAC, I should like to make a 
few remarks. 

Both “R.H.R.” and “K.R.” have 
very adequately discussed methods 
of removing air from the kitchen. 
However, I am not quite satisfied 
with the methods of inducing out- 
side air into the kitchen. If the 
building is very tight and is used 
during weather when doors and 
windows are closed, the chef may 
experience some difficulty with his 
gas ranges and from fumes from 
the hot water boiler. To be main- 


“K.S.”" submits this layout 
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tained for proper operati: 
ranges and boiler, the aj 
kitchen must flow in at ve 
zero static pressure. ‘“R.H 
tempts to overcome this 
intake duct and filter. I 
though, the intake duct 
resistance as compared 
the flue. 

I believe that this job 
more satisfactory with a 
method of air induction a 
exhaust. If this job is lo 
a section of the country 
washers operate satisfact 
should certainly consider th 
od of air induction. With 
amount of duct work, the 
the washer (evaporative cox 
be discharged through jet 
down over the main worki 
thereby providing spot cooli 
ters could be installed eith«e 
air washer or discharge du 
the air washer. An install 
this nature has been opera 
Kansas City for a number 
and has been most satisfact 

Some day, commercial 
help is going to discover tha 
jobs need not call for extrs 





comfort.—R.W.U | 
OIL FUEL “RE-ENTERS 
COMPETITION" | 


The petroleum industry i | 
tering a period of “typical An 
competition” with shortags P 
come, production up, and 
expanding markets in view 
Bartlett, vice president of G 
Corp., told oil men last mo. 

In an optimistic address 
the semi-annual conventior 
Connecticut Petroleum Indu 
Committee at Hartford, Mr. B 
reported that in the heavy 
field, prices are down, stocks ar 
and the industry is iooking f 
sales outlets. Mr. Bartlet 
mented: 

“The industry’s program 0! 
ernization and improveme! 
succeeded so well that we ar 
able to compete with coal I 
battle of the two giant 
sources, oil and coal, is on 

With reference to domesti 
ing oils, Mr. Bartlett said that 4 
percent of American families ex 
press preference for central o 
but only 20 percent to date h 
fired equipment installed 
are another 5,000,000 famili 
want oil heating,” he said 














Heating Panel Time Response Study 


By A. B. Algren* and Ben Ciscel**, Minneapolis, Minn. 


SUMMARY—In order to obtain 
basic information on automatic 
control of floor-panel heating 
systems, the authors made meas- 
urements of the transient condi- 
tions involved. A continuous 
record was made of water, 
ground, panel, air, and surface 
temperatures resulting from a 
sudden and large change in the 
heat input to the panel system. 


y HE problem of securing optimum 
omfort through automatic controls 
is often considered only after a 
house and its heating system are 
designed and built. Ordinarily such 
a heating system is designed or 
thosen on the basis of cost and its 
ability to supply the steady-state 
heat losses for the structure. The 
‘control problem is then a matter 
selecting control equipment 
which is suitable to the rest of the 
installation, but which must also 
provide maximum comfort per dol- 
lar. The increasing number of 
homes being constructed with floor 
panel heating systems led to this 
of the heat storage effects in 
the controlled system. In this study, 
heat input rates and losses were an 
important consideration 
Bin fessor of Heating. Ventilating, and 
wir Conditioning, University of Minnesota 
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Pre ted at the 55th Annual Meeting of 


th 
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vane ING Encineers, Chicago, I/l., Janu- 
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Experimental House 

These tests were conducted in a 
small, well-insulated house (Fig. 1) 
without windows, and with only one 
door. The heating panel was a 4-in 
concrete slab laid on 9 in. of crushed 
rock, with periphery insulation of 
rigid fiber board. The general ar- 
rangement and piping layout are 
shown in Fig. 2. 

During the tests, no ventilation 
other than natural was used. The 

















panel circulating water was heated 
by a heat exchanger connected to a 
steam system. The complete control 
system, as shown in Fig. 3, permit- 
ted considerable freedom in th 
choice of tests to be performed. Th 
controller had two main sections 
(1) for the hot water temperature 
which depended upon the steam in 
put to the heat exchanger; and (2) 
for determining the amount of ho 
water to be mixed with the recir- 
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Fig. 1—Experimental house, University of Minnesota 


March 1949 


103 


. 


OURNAL 
SECTION 































































































' GALV STO. PIPE (2°0C 
24-2} WELDED JOINTS 6°RADIUS BENDS 
Her Ror pee ae ye i 
rae w]e " oat " | ow | | 
I ts i ! i ; ‘ 1 ‘yf | 
ee tae 2 a 2.8 8S a8 | : 
i Sie & & i —* not "| t 
- . at ee. Ee ee ee ee | 3 
it " " ! t " i! v. Tt my “ ot 
i! ' ‘ " i! ' ' 7 ' " i TT | 2 
" iM " i! ' " " rs t, " te 5 
- " ee a oe i i ee i 
" ' - | " . e " ! ve i } 8 
7 en. we 2. 2 as 1 ; es ow 
ee 3 
ae el « 0 i oe ie" : ts ! ', | 8 
ae oe eer ee we eee | = 
eiu "1 er ae ee em ” 
g " " i! i! " | " : " i! " 
z . - a | it : ty t . \! \ | 
Tee & 2S se & aoe | j 
. " ! \ ! " ‘a : rr 1 " | 
A ela Bye Baa nao nie § 
s i ' iT 
eT" ”* . " " ' . i " | Fi ~ T 7 , 
Ma ul) tha err ies rte ul 4 | ig. o— I ransient responses on a percentage basic 
i! oe | ol “SE a 3? " . 
Tn H rai as 
| Le 
— a i2° - : 
« 00 x ——s— 
DIA GALV. STEEL PIPE 3 P= 
READY MIX CONCRETE = 90 vv 
GROUND LINE | "B 2 3000 LB MIX ; | “<o* 
“ ote » 00 A 
Ger ta j 5 4 
St é), <= = sete 9 SECTION A-A < 70, ae 
4: Ses ass ote of NO SCALE ; 
= me, SWZ WZES ZG ‘ ones ROCK FILL bie ett ie 
INSUL ATION @ BOARD 
2- \/2° THICKNESSESS NORTH & SOUTH ° ' 2 3 ‘ 3 ‘ ? 7 . 10 
4 - 25/32” THICKNESSESS EAST & WEST ELAPSED Time iN HOURS 
Fig. 2—Floor panel construction details Fig. 6—Mean radiant and room air temperatures 
ROOM COMPENSATING 
sai , OUTSIDE TEMP BULB -©e -[+ THE RMOS TaT oa . . 
IV | ~ culating water as a functio 
= c— side and outside temperatur 
| TEMPERATURE 
CONTROLLER meg More than a hundred poi 
| , AUTOMATIC e 
—_[]--------- RESET = temperature measurement, i 
eden nee ing the floor panel, were va 
located inside the house. Th: 
_————— : . 
—_-—-— — - air temperature was measur‘ 
cr SWITCH BOX = system of wire thermo 
POWER *, ~ [TEMPERATURE CONTROLLER —=~=CS~=CS: mounted about 4 in. from ea 
es ae | | and shielded from direct pan 
2- War MOTORIZED ! | ation. The average of these r« 
EAM VALV! | MOTOR . 
REMOTE mas was taken as room air temp: 
MEAT EXGUNOER : The mean radiant temperat 
3-WaY MOTORIZED , , - f 19 thes 
alan Tn awe O determined by networks of 1: 
a oO les ed to each of th: 
= J mocoup taped & 
CIRCULATOR ceiling and floor surfaces. Th: 
Fig. 3—Heating system with controls 
2900 


; 





; i 
fe) & "4000 

g 
: : 

 1ap00 
5 : 
: 
; Po ee 

% 2 ‘ ‘ . 10 2 ‘ 


ELAPSED THE W HOURS 


horns 


Fig. 7—Heat flow rates during transient cond! 





Fig. 4 (Left)—Transient responses within the ! 
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ne for each surface was weighted 
ie to the area involved in 
ing the mean radiant tem- 


accore 
calcul 
perature 
Studies of random temperature 
variation in this and other houses 
led to the conclusion that ordinary 
eontrol action produced tempera- 
= ture changes too small to be accur- 
ately traced in terms of time re- 
sponse. Hence, the investigators de- 
cided to produce large temperature 
changes artificially, in order that 
all the quantities involved would be 
measurable. Even though heat loss- 
Pes are not linear with mean tem- 
perature, it was considered better 
to have large readings with possible 
errors up to 5 percent rather than 
fio have small readings difficult to 
interpret. 
The transient conditions were ini- 
tiated as follows. With the house 
under ordinary steady-state control, 
the inside controller was turned off 
and the recirculating valve was set 
for maximum hot water input to 
the panel. During the test, one or 
more recorders were used to record 
; temperatures at a number of points 
f interest (up to 48 points, in some 


ases). 


Transient Responses 

The primary factor in house tem- 
perature control is the time lag of! 
the heating panel. The author 
were interested, however, in the 
transient conditions occurring in 
the complete heating system. Thus, 
the investigators began with the 
artificial demand for heat, and then 
measured water, panel, wall, and 
air temperatures. Some of these are 
shown in Fig. 4, with elapsed time 
as the independent variable. 

In a study of the control problem, 
the actual values of temperature are 
hot as important as the time re- 
quired to reach the final (or some 
percentage of final) temperature. 
For that reason, the curves of Fig. 5 
show the transient temperatures in 
terms of percentage change. 

In the study of transient condi- 
“ons, the times-of-response are 
often compared at the 63 percent 
mark; that is, where the tempera- 
ture (or other variable) has gon: 
through 63 percent of the difference 
between the initial and final values 


Hoat . , 
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Although these panel and house re- 
sponses are more complicated than 
those produced by a single mathe- 
matical time constant, the responses 
can be compared at the 63 percent 
level. It will be noted in Fig. 5 that 
almost 4 hours were required by the 
panel to reach the 63 percent leve! 

The unique aspect of the data o: 
Fig. 5 is not the panel lag, but in 
the hour and quarter lag of the 
room air behind the panel surfac: 
at the 63 percent criterion line. The 
west wall is included in Fig. 5 mere- 
ly to indicate the trend of surface 
temperatures during the transient 
conditions studied. The surface 
temperatures of the other walls and 
of the ceiling were about the same 
as those for the west wall 


Temperature Measurements 

The literature concerning comfort 
in terms of air and mean radiant 
temperature is extensive. For that 
reason, the experimental house was 
instrumented and constructed to 
facilitate measurements of surface 
temperatures and air temperatures 

The fact that the floor surface 
temperature was so far above room 
air temperature would lead most 
people to expect that the mean ra- 
diant temperature would be greater 
than the room air temperature in 
both time and magnitude. The 
curves of Fig. 6 show the actual 
temperatures for Feb. 1, 1948, in 
the well-insulated test house, where 
the mean radiant and room air 
temperatures differed by about one 
degree 

Tests on other days tended to veri- 
fy the fact that mean radiant tem- 
perature (MRT) and air tempera- 
ture T, were generally within a de- 


Fig. 8—Room air temperatures P 
during transient conditions ; 
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gree of each other, even during 
transient conditions as sudden and 
as large as those obtained in these 
tests. This MRT did not take into 
account the temperature of doors 
and window areas. In a well insu- 
lated home having normal precent- 
ages of window and door area, how- 
ever, the results would not be signi- 
ficantly affected by the temperature 
of these surfaces. Another point to 
be considered is the lack of ventila- 
tion, except that due to infiltration 
This is being studied further for 
inclusion in a future report. In 
addition, this investigation is being 
expanded to include the effect of 
large window areas. 


Heat Input Rates 

In Fig. 5 the curves of inlet and 
outlet water temperatures vary 
widely from design values. Since 
water was constantly recirculated 
in the panel at a rate of 1.5 gallons 
per minute, the difference in tem- 
perature between inlet and outlet 
water was directly proportional to 
heat flow in Btuh 

Although the ordinary design cal- 
culations for a house of this type 
would indicate a design load of 
about 3000 to 5000 Btuh, the au- 
thors’ transient heat inputs ran 
several times that amount. Thess 
flow rates are shown in Fig. 7, with 
the heat supplied to the panel ap- 
pearing to be about six times that 
required to offset normal house 
losses. These large heat inputs 
could not be correlated directly with 
inlet water, outside air, or floor 
surface temperatures. However, the 
room air temperatures (see Fig. 8) 
rose in succeeding tests. This seems 
to indicate a change in the storage 
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Fig. 9—Typical transient test conditions 


or heat loss factor for the house 
after several heating cycles. 

The trend of heat input rate (be- 
coming progressively smaller) was 
reversed in the March 24 run. This 
reversal may have been due to a 
general thawing around the peri- 
meter of the panel. (A study of tem- 
peratures on the preceding days 
showed a minimum temperature of 
-26 on March 11, although the 
average outside temperature for the 
week preceding the date of the test 
was +39 deg). 

A cooling run is also shown 
(March 25, Fig. 7) giving an indica- 
tion of heat flow back out of the 
panel after a heating run on the 
preceding day. This was accom- 
plished by running cool water 
through the panels. The cooling 
run (Fig. 7) indicates that much of 
the heat input to the panel was 
stored below ground and was avail- 
able for return depending upon the 
temperature level. However, much 
of this energy would probably have 
been lost in the earth if the cooling 
run had not been made. 

The rate of heat input (shown in 
Fig. 7) brings up the question of 
total heat input to the panel system 
during a given period of time. For 
example, the data of Fig. 9 show a 
sudden heat input to the panel, 
with the calculated heat input rate 
reaching a maximum of about 14,- 
000 Btuh. Also shown in Fig. 9 are 
the average temperatures at the 
underside of the floor panel and at 
the bottom of nine inches of crushed 
rock fill. The temperature at the 
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bottom of the crushed rock fill (un- 
der the panel) showed little change 
even after 10 hours. 

Attempting to account for these 
heat inputs, the authors calculated 
and plotted the storage in the panel 
(Fig. 10). The large difference be- 
tween total heat stored in the pane! 
and total heat supplied to the panel 
system indicated that panel storage 
accounted for only a part of the 
total heat input. The house thermal 
load accounted for about 2500 Btuh 
or a total of 25,000 Btu over the 
10-hour period. About 50,000 Btu 
then remained to be accounted for 
by storage in the fill or structure, 
and by periphery losses. The need 
for insulation between the panel 
and the rock fill, as a means of 
improving the temperature response 
of the panel, is apparent. 

At the end of 10 hours the total 
heat supplied to the panel system 
was about 116,000 Btu of which 
25,000 had been transferred into the 
house. This indicates that if some 
system failure should cause a panel 
to be cooled, only a fraction of the 
heat supplied on resumption of 
heating would go into the house 
until the panel and fill came up to 
temperature. 


Conclusions 


1. The tests indicated that the mean 
radiant temperature was generally 
within a degree of the room air tem- 
perature. 

2. The maximum air temperature rise 
rates were about 8 deg per hour 
and usually occurred about an hour 
after the heat input had been increased. 
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Floor coverings or a smaller | 
to the panel would further 
rise of room air temperatures 

3. Heating plants for floor-panel hy 
ed houses should be capable of supply. 
ing heat well above the expect: 
mand in order to take care of transie; 
heat storage and losses. 


4. Measurements taken befor: 
after these periods of transient co: 
tions show that steady state losses 
within reasonable limits as contras! 
with the excessive heat inputs requ 
during heating up periods. 


5. The air temperature was high: 
than the wall and ceiling temperatures 
This indicated some heat transfer ' 
these surfaces by convection and 
duction as well as radiation 


6. The transient conditions in t! 
tests were much larger than those w! 
would be encountered in norma! 
trol operations, but the tim: 
volved should be independent 
temperature variation range 
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Psychrometric Factors in the Air 
Conditioning Estimate 


Current methods of estimating 


summer air conditioning load and 
selecting equipment have many 


elements in common, but differ in 
directness of approach and assur- 


ance of results. The present paper 


| describes one method’ used by the 
' author for fifteen years, and com- 
| pares it with other methods. It is 


hoped that such comparison will 


' stimulate discussion which may es- 





tablish a uniform method of esti- 
mating and of equipment selection. 
A sample estimate form which 
presents an overall view of the 
method is included as Fig. 1. 


Approach to the Estimate 


The estimator of a heat load for 
summer air conditioning customari- 
ly starts with certain design condi- 
tions. These conditions are usually 
those for which system performance 
is to be guaranteed, and include: 


a, Room air temperature and humid- 


b. Outside air temperature and hu- 
midity 

c. Number of people customarily in 
the space. 

d. Internal sources of heat and mois- 
ture, such as lights, motors, cooking 
appliances, etc. 

e. Ventilation standards to be main- 
tained (usually in terms of cfm outside 
alr per person). 

Information must also be avail- 
able as to the size of the room and 
the building construction. From the 
foregoing information the estimator 
determines (1) what heat and 
moisture load must be removed 
from the space to be conditioned; 
2) what additional heat and mois- 
‘ture must be extracted from the 
ventilation air. Usually, the esti- 
mator also knows in advance the 
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By C. M. Ashley*, Syracuse, N. Y. 


SU MMAR Y—tThis paper de- 
scribes a method of estimating 
air conditioning load and seleet- 
ing equipment. Elements con- 
sidered in this method are: (1) 
Sensible Heat Factor of the room 
load: (2) Apparatus Dew Point: 
(3) Bypass Factor, a term for 
expressing coil performance in 
relation to the room air condi- 
tion and the apparatus dew 
point: (4) Refrigerant side of 
the coil performance expressed 
in relation to the apparatus dew 
point; (5) Pre-selection of the 
coil depth and air velocity: (6) 
Consideration of bypassed air as 
part of room load. 

The author compares his 
method with others and explains 
how he derived various factors 
such as the Sensible Heat and 
Bypass Factors. 


general type of air conditioning 
equipment to be used. 


Sensible and Latent Heat 


After determining the heat and 
moisture load of the room, the esti- 
mator next has to choose the tem- 
perature and humidity of the air to 
be supplied by the apparatus. He 
must also select the corresponding 
air quantity. The problem is illus- 
trated graphically on the psychro- 
metric chart (Fig. 2), where B rep- 
resents the condition leaving the 
apparatus, and C the room condi- 
tion. In order to reach room condi- 
tions, the air, as it passes from the 
apparatus to the room, must absorb 
the heat and moisture load liber- 
ated in the room. This is illustrated 
by line BC. 

The first part of the heat gain of 
the air is associated with a change 
of temperature and is generally 
termed sensible heat. The sensible 
heat gain is a function of: (1) the 
temperature rise of the air moving 


March 1949 


from the apparatus to the room; 
(2) the rate of air flow; (3) the 
specific heat of the air (including 
its moisture). 

The second part of the heat gain 
is associated with a change of mois- 
ture content of the air (humidity 
ratio) and is commonly Known as 
latent heat. The latent heat gain 
is a function of: (1) the increase in 
moisture content of the air as it 
goes from apparatus to room con- 
ditions; (2) the rate of air flow; (3 
the latent heat of the moisture per 
pound. The sum of the sensible 
heat and latent heat is commonly 
known as total heat. In Appendix 
I it is shown that for the range of 
conditions used in comfort air con- 
ditioning, it is possible to consider 
as constants both the specific heat 
of moist air and the latent heat per 
pound of dry air. The error in total 
heat should be under 1 percent 
This is smaller than normally ob- 
tained by the use of uncorrected 
enthalpy at saturation 


Sensible Heat Factor 

Since the same air is used for ab- 
sorbing both moisture and sensible 
heat, the ratio of moisture to sen- 
sible heat gain per pound of dry air 
is the same as the ratio of the mois- 
ture load to sensible heat load to be 
absorbed in the room. The moisture 
content being the ordinate of Fig. 2 
and the temperature the abscissa, 
their ratio is expressed by a con- 
stant slope, ABC. This ratio can be 
expressed either directly or in terms 
of related functions. A convenient 
related function is the ratio of sen- 
Sible heat to total heat. This is 
called the Sensible Heat Factor 


(SHF) = (1) 


where: 
Q Sensible heat load 
Q Total heat load 
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On the psychrometric chart, the 
Sensible Heat Factor can be used to 
determine the slope of the line 
which joins the required state 
points of the supply air leaving the 
apparatus and that of the room air. 
(See Appendix I, Equation 12a). 
Since this line represents the locus 
of points satisfying the given ratio 
of moisture to sensible heat load, 
the condition of the air leaving the 
apparatus can be chosen anywhere 
along this line. Thus, a means is 
obtained for determining the sup- 
ply air conditions required to give 
the design room conditions. Any 
leaving apparatus conditions not on 
this line cannot satisfy the design 
room conditions. 


Apparatus Dew Point 


In Fig. 2, the apparatus dew point 
is at point A, where the sloping 
Sensible Heat Factor line corre- 
sponding to Sensible Heat Factor 
joins the saturation line. It should 
be understood that the supply air 
condition need not be at A, but can 
be at any point (such as B) on the 
line AC, 


Apparatus Dew Point Chart 

Since the slope of a line on the 
psychrometric chart (Fig. 2) is diffi- 
cult to determine accurately, an 
apparatus dew point chart of the 
alignment type has been devised 
(Fig. 3). This chart makes possible 
the reading of the apparatus dew 
point within + 1 deg. 


Coil Bypass Factor 

In spray type dehumidifiers, the 
air leaving the dehumidifier is usu- 
ally saturated and therefore is at 
the apparatus dew point. This sim- 
plifies the problem of choosing the 
correct apparatus dew point and air 
quantity. 

When a coil is used as a dehu- 
midifier, the air normally leaves in 
a condition less than saturated. 
This complicates matters, since the 
estimator must evaluate both the 
dry bulb temperature and the mois- 
ture content of the air leaving the 
coil. Moreover, these values are in- 
flueneed by the condition of the air 
entering the coil (which may not 
be at the room condition). 
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Referring to Fig. 2, if C represents 
the entering state point of the cool- 
ing coil and B the leaving state 
point, then the coil apparatus dew 
point is found by extending the 
straight line joining points C and B 
to the saturation line at A. It should 
be understood that this line is not 
necessarily a condition line for the 
air flow through the coil (Fig. 4). 
Rather, it represents the relation- 
ship between the entering and leav- 
ing terminal conditions. The slope 
of this line gives the Sensible Heat 
Factor for the coil. 

For a very deep coil with entering 
and leaving state points on this 
line, the leaving condition would be 
practically at saturation. The effi- 
ciency of the coil could be consid- 
ered as 100 percent, and the in- 
efficiency zero percent. With a 
shallower coil, this no longer holds 
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The Bypass Factor (App: 
Equation 16) be des 
the ratio: 
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Fig. 3—Apparatus Dew Point Chart 
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Through the Coil 


BF = Bypass Factor 
t Room temperature 
Apparatus dew point 
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Coil Performance, Overall 

Since with all finned coil dehu- 
midifiers there is a substantial dif- 
ference between the coil apparatus 
dew point and the refrigerant tem- 


perature, it is essential to know the 





tending data to other coil conditions 
have been developed. The total heat 
or three line method developed by 
the author and by others’ deter- 
mines the terminal surface condi- 
tions for any chosen air and refrig- 
erant conditions. This method 
(Fig. 6) is based upon determining 
the terminal surface conditions by 
making the ratio: 
total heat difference between air 
and surface 
temperature difference between surface 
and refrigerant 
equal to 


transfer resistance of air film 
specific heat of moist air 


heat 


heat transfer resistance of refrigerant 
film and metal 

From these data, the depth of the 
coil and hence the overall coil per- 
formance for the assigned condi- 
tions are determined. This basic 
method has been further refined’. 

The refrigerant side heat trans- 
fer is expressed in terms of the 
temperature difference between the 
coil apparatus dew point calculated 
from the Bypass Factor (Equation 
2) and the refrigerant temperature 
calculated as described previously. 
It has been found that this refrig- 
erant side performance is relatively 
independent of the air side per- 
formance. For a given coil, using a 
non-volatile refrigerant, it may be 
expressed in terms of load and re- 





frigerant, in terms of loac 
trated in Table 1). 


Problems Due to Outsid: \;, 


As far as possible, outsi 
ventilation is brought th 
apparatus, in order to ri 
minimum the direct effe 
side air on the room \« 
This also increases the eff 
of the air conditioning 
because the entering air is 
in temperature and mois! 
tent above the room cond 

The ventilation require: 
determined by the sour 
contamination: people 
Thus, the outside 
for a given job is chosen a 
flow rate in cubic feet pe: 
But the dehumidified air 
is determined from the 
tions leaving the apparat 
depends upon the room 
the Sensible Heat Factor. W 
saturating type of dehun 
used, determining the condi! 
the air leaving the appa 
simple, since the air is at sat 
and is not affected by the 
of the air entering the coi 

On the other hand, whe: 
dehumidifier is used which 
saturate the air, the air 
leaving the coil is a fun 
only of the effective coil su 
temperature and of the coi! By; 
Factor, but also of the ent 
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refrigerant side performance as frigerant flow"; for a volatile re- 
well as the air side. Several meth- 
ods of analyzing coil tests’ and ex- = . 
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Fig. 6 (Right )—Heat Transfer Chart for Plate Fin Coil 
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ondi But the entering air 
ndition is unknown until the air 

qual passing through the coil is 
osen and the percentage of out- 
side ean be determined. 


this dilemma there are three 
avenues of escape which do 
t involve cut-and-try or approxi- 
tion: (1) choose the air velocity 


nd depth, ie. the Bypass Factor, 
¢ the dehumidifying coil; (2) 
hoose the dehumidified air quan- 


and (3) choose the leaving air 
nditions. The choice which 
made is perhaps the most signifi- 
ant difference between estimating 


methods, as will be shown in a later 


is 


section 
For the method here developed, 
the cooling coil is chosen as to air 
velocity and rows deep, as a pari 
f the heat load calculation. The 
hoice is simple and natural, be- 


> 


GRAND TOTAL HEAT 
(Btu/hr in Thousands 


COIL FACE AREA (SQ FI 
13.5 


6.75 | 9 


uc feet per minute 














sause cooling coils are usually avail- 


able in integral row increments of 


depth. This choice is based upon 
economic factors which are related 
to the type of job and type of load 
and which are readily learned by 
the estimator. 

Since a portion of the air entering 
the coil is assumed to pass through 
without change of condition, this 
portion of the outside 
considered as bypassed through t 
The effect on the 


air can be 


he 


coil. room load is 


the same as if this outside air en- 
tered the room independently of 
the apparatus, as infiltration air 
does. Thus, it is evident that thi 


load due to the bypassed outside ail 
can be treated in the same mannez 
as infiltration load and there 
added to the room load 

The dehumidified portion of t 


and 


fara 
lore 


he 
rif 


outside air leaves at saturation 


Table 1—Direct Expansion Cooling 
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ARATUS 


th 


its effect on the room is as though 
it were an equal amount of air from 
the room. Thus the new room sen- 


sible and latent heats (including 
the heat from the bypassed portion 
of the outside air) serve as the basis 
of a pseudo room Sensible Heat 
Factor line on which the coil appa 
ratus dew is located. Thi 
Bypass Factor, when applied to thi 


me COM 


point 


room temperature minus 


apparatus dew point, gives a pseudo 


air temperature leaving the appara 
tus. When used with the room sen- 
Sible heat (including sensible hea 


from bypassed outside air) this 


pseudo air temperature 
calculation of the dehumidified ai! 


permits the 


Equation 


quantity according to 
The outside air load of the dehu- 
midified or ni outside ail 


must, to tne 


n-bypassed 
added 
the grand 


of course, be 


room total heat 


i 


to give 
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ORY BULB TEMPERATURE 


. Fig. 7—Relation of Outside Air Load 
and Bypassed Air Load on Psychro- 
metric Chart : 


total heat. It should be noted that 
when this method is used it is not 
necessary to determine the actual 
air conditions entering and leaving 
the coil. 

The relationships described can 
be seen graphically on the psychro- 
metric chart, Fig. 7. The slope oi 
the line AC represents the Sensible 
Heat Factor for the room condition 
at C and A the apparatus dew point 
for the room. Let O be the outside 
air condition and D on line CO the 
condition of the mixed air entering 
the coil. Assume the condition of 
the air leaving the coil as B on line 
AC. Then the coil apparatus dew 
point must be at E where the ex- 
tension of the line DB intersects 
the saturation line and this must be 
the surface temperature of the coil. 
This corresponds to a room Sensible 
Heat Factor represented by the line 
EC. 


If now a line is drawn from the 
leaving coil condition B parallel to 
CO meeting line EC at F, two similar 
triangles EBF and EDC are formed. 
Therefore, EB/ED BF DC 


EF/EC = coil Bypass Factor (equiv- 
alent sides of similar triangles). 
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But since DC represents the outside 
air load, BF must represent the 
bypassed portion of the outside air 
load. This can be attached to BC 
representing the room load to give 
a new equivalent or pseudo room 
load represented by FC. By means 
of the transfer to the room load 
of the bypassed portion of the out- 
Side air load (represented by BF) a 
new value can be determined 
room Sensible Heat Factor (repre- 
sented by line FC). Thus the coil 
apparatus dew point E becomes the 
pseudo room apparatus dew point. 
The air quantity passing through 
the coil may thus be figured from 
the coil apparatus dew point E, the 
room condition C, and the coil By- 
pass Factor EF /EC. 


for 


Calculating Air Conditioning 
Estimate 
A typical cooling load estimate 
made in accordance with the prin- 
ciples outlined in this paper is 
shown on the cooling estimate form 
(Fig. 1). The highlights of the esti- 


mate are: (1) pre-selection of the 
outside and room conditions; (2) 
calculation of the ventilation re- 
quirements in terms of air quantity; 
(3) determination of the bypas 
outside air load using the coil By- 
pass Factor determined from the 


Table 2—Comparisen of Different Systems of Load Estimating and Cooling | 


preselected coil depth an 


locit 


y; (4) determinati 


Sensible Heat Factor and 


the 
cale 


ditic 


coil apparatus dew 


ulation of the dehum 
quantity based upon the 


ms, the coil appar 


point and the coil Bypa 


and 


as determined 
heat 


ture 


Comparison of Methods 


M 


ment 


desi 
resu 
ing 
and 
met 


Sensible Heat 


ing 
ing 


(6) 
by the 


retrigerant 


and the 


ost load estimating 


selection methods 
gned to produce 
t+ 
a 
down the load into 
latent componen 
hods use some equiv: 
Factor for 


recognize the need 


selection of the 


the state point of the 


the apparatus. Som 


systems also recognize th 
of the coil apparatus dey 
of the Bypass Factor 


Tl 
he 
fied 


of t 


trates in chart form tl 


tere 
sent 
Sible 


1e principal differenc 
determination of the 


f 


air quantity and th« 


coil. Tal 


he cooling 
neces between the 
ed in this paper and 
> means of treating t! 


Selection 


Item l ? 
Outside Air, cfm G riven 
DB Given Given 
Outs , . 7 
utside Air Moist. Cont. Given Given 
Room D.B Give Given 
Room Moist. Cont riven Given 
Sensible Heat Calcu ‘ Calcul 
Room Latent Heat Calculate’ Calcul! 
Sens. Heat Calculate’ Calcu 
Outside Air Latent Heat. Calculate’ Calcu 
Sensible Heat Factor . Calculate Caleu 
Apparatus Dew Point Result 2 tesult 5 
Apparatus cfm Result Assume 
n : D.B Result 1 
Apparatus Mois Cont Result 2 
: D.B Result 
Outside Air & : 
M - . Moist 
Room Mixture Cont Result 4 
Velocity Assume Assume 
Coil ~ Depth Assume Result 7 
Bypass Factor Result 1 Result 6 
Refrigeration Temp Result 4 Result 8 


YSTEMS 

i 
riven Given 
Given Give 
Give Given 
Given siven 
Given Given 
Calculate Calculate 
Calculate Calculate* 
Calculate Calculate 
Calculate Calculate 
Calculate Calculate 
Result 5 Assume 
Result 1 Result 1 
Assur Asst 
Result 2 Assur 
Result Resu 
Result 4 Result 3 
Assume Assume 
Result 7 Assum« 
Result 6 Assume 
Result 8 Result 4 


Notes: Numbers indicate normal sequence of resultant steps 


* Approximate only 


>» Bypassed outside air heat included in room heat 
¢ No. 1 system is that described in this paper. 
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systems 1, 2 and 3 represent the 
»« solutions listed under Prob- 
le Due to the Outside Air. In 
system 4, the coil depth and the 
eaving air conditions are as- 
sumed, whereas in System 5 the 
refrigerant temperature and the coil 
leaving air conditions are assumed. 
Both systems may result in substan- 
tial deviations, from design, of the 
room humidity and of the latent 
heat load. The numbers following 
the results indicate the probable 
rder of the steps and provide some 
ndex tc the calculation 


hr 
tore 


>” 


col 
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Symbols 


A Face area of the coil, square 
feet. 

(BF) Bypass Factor 

c = Specific heat of moist air, Btu 
per pound. (dry air) 

G = Weight flow of air, pound per 
hour. (dry air) 

h = Enthalpy of moist air, Btu 
per pound. (dry air) 

K Mass transfer coefficient of 
moisture through air film, 
pounds per square foot 
hours < pounds per pound. 

L = Coil characteristic ratio. (See 
Equation 30) 


M = Moisture transfer, pounds per 


hour 

q Volume flow of air, cubic feet 
per minute. (standard condi- 
tions ) 

Q: Latent heat, Btu per hour 

Q Sensible heat, Btu per hou: 

Q Total heat, Btu per hour 

ls Heat flow resistance of ait 
film, hours * square feet 
degree per Btu. 

r Heat flow resistance of metal, 
hours square feet * de- 
gree per Btu 

re Heat flow resistance of re- 
frigerant film, hours 
square feet degree per 
Btu 


1 


S Surface area of the coil (air 
side), square feet 
(SHF) Sensible Heat Factor 
t = Temperature, Fahrenheit de- 


gree. 
t. = Coil apparatus dew point 
V Velocity of the air over the 


coil face, feet per minute 
W = Humidity ratio, pounds of 
moisture per pound of dry 


an 

p Density, pounds per cubic 
foot 
Subseripts 


Entering condition 
Leaving condition 
Room condition 


° Surface condition 
w Moisture condition 
t Refrigerant condition 


APPENDIX I 
Derivation of Sensible Heat. La- 


tent Heat. Total Heat and 
Sensible Heat Factor 


The enthalpy of moist air, h, may be 
expressed within the limits of 32 to 100 
F with an accuracy of 0.10 percent by 
the equation: 

h (0.2402 + 0.44W)t + 1061W 
come (4) 

In a process involving the removal of 
heat and of moisture from air, the heat 
removed per unit weight of dry air is 
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equal to the difference of the enthalpies 
corresponding to the entering and leav- 
ing conditions of the air minus the 
enthalpy of liquid water condensed 
from a unit weight of dry air. For 
processes above 32 F, this heat differ- 
ence may be expressed as 


Qe h h (tw 32) 

G (W W (5) 
Substituting Equation 4 in Equation 5 
and re-arranging 


Q: (0.2402 +- 0.44W,) (1 t 
G + (1093 tw 0.44t,) 
(W Ws) (6) 
It is possible to simplify Equation § 
by assuming certain specific values foi 
some of the terms of second order val- 
ue. Substitute representative values for 
these second order terms as follows 


W 0.0087 lb moisture per pound of 
dry air (53's F dew point 
t 80 Fahrenheit 
tw 52 Fahrenheit 
Then: 


a: 0.244 (t t.) 

, + 1076 (W W.) (7) 
If other values of Ws, t and tx. are 
substituted in Equation 6 and compared 
with Equation 7, then Equation 7 can 
be used in solving the normal problem 
of cooling and removing moisture from 
room air for comfort conditioning pur- 
poses, with an error varying from 0 to 
lo percent; whereas the same equation 
can be used for determining the re- 
moval of heat and moisture from out- 
side air with an error of 42 to 1 percent 
The first term on the right side of 
Equation 7 may be described as the 
sensible heat, either based on a unit 
weight or on the pounds per hour of 
air used in the process, as in Equation 
8. Or it may be expressed in terms of 
the volume of standard air in cubic feet 

per minute as in Equation 8a 


Q: 0.244G (t ty) (3) 
Qs = 1.08q (t te) (8a) 


Note that the specific volume of stand- 
ard air (0.075 pounds per cubic foot) 
must be multiplied by the volume ratio 
of dry to moist air at the assumed 


0.0087 
condition ( ] a ) 0.986 to 
0.62 
get the specific volume of dry air at 
standard conditions. Similarly, the sec- 
ond term of Equation 7 may be de- 
scribed as latent heat and may be ex- 
pressed either in terms of unit-weight 
or of pounds of air per hour as in 
Equation 9, and may also be expressed 
in terms of standard air (cfm) as in 
Equation 9a 
Q; 1076G (W, — W:) .. (9) 
Q [0.68q] [7000 (W W,)] 
ieuameoes ... (9a) 
Note that the multiplying factors in 
Equations 8c and 9a are those used in 
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connection with the air conditioning 
estimate for sensible heat and latent 
heat respectively; also, that the second 
bracketed term of Equation 9a includes 
the conversion factor from pounds to 
grains. If W were in grains per pound, 
the 7000 would be cancelled out. Qr:, 
the total heat, may then be expressed 
as the sum of the sensible and latent 
heat: 


While the terms sensible, latent, and 
total heat do not have an absolute 
physical significance, they are, in prac- 
tice, very significant to the air condi- 
tioning engineer, and their use greatly 
simplifies the mechanics of load com- 
putation. 

Sensible Heat Factor is defined as the 
ratio of the sensible to the total heat: 


(SHF) a (11) 


By substituting Equations 8 and 9 in 
Equation 11, Sensible Heat Factor may 
be expressed in terms of temperature 
difference and humidity ratio differ- 
ence: 


0.244 (t, — te) 


| | 
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(SHF) = 


uli eilates chan ork (12a) 


Equation (12a) provides the informa- 
tion necessary to plot the slope of the 





(SHF) = tou. — ts) 


This expression can be simplified fur- 
ther to show the humidity ratio differ- 
ence to the temperature difference as a 
simple ratio: 


+ 1076 (W, — W:) °°" 


condition line corresponding to any 
sensible heat factor on the psychro- 
metric chart. Note that W in Equation 
12a is in pounds per pound. 


APPENDIX I 


Derivation of Bypass Factor 


The sensible cooling capacity Q« of a 
coil may be stated in terms of its sur- 
face, air film resistance, and log mean 
temperature difference as: 








where t, is assumed to be constant. 
But Qs can also be expressed as: 


Qs = Ge(t: — te) 
60V.,Apc(t — te) 


Combining Equations 13 and 14 and 
simplifying: 


S 1 


Ts ann Se. 
log. ( ie ) 








Ge 
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This may be converted from the log 
form to a power of e in terms of the 
Bypass Factor (BF): 





Lewis’ has developed in approximate 
form the relationship of the heat trans- 
fer from air to surface and the corre- 
sponding mass transfer of moisture as: 


ee ee eee eer rT Te (17) 
In a manner similar to Equation 13 for 


heat transfer, the mass transfer of mois- 
ture to the coil can be written: 





,—W. w.—W. 

uw = sx x — We) XO 
joe, Wi Ws 
08 W.—W. 

oat ee eek (18) 


where 

W. is assumed constant. 
Likewise: 

M = G(W.— W:) 


60 V.Ap(W:—W:) . 19 


Combining Equations 17, 18 and 19 and 
recasting as in Equations 15 and 16 





W.—W., 
BF W.—_w. ° 
aa, Pera 
G- ** Genedeses | 


In the given equations t, and \ 
were assumed constant but Equatio: 


13 and 14 can also be written: 


>» AQ. = Ta > (t—t,) AS 


1 


Ge(t: — te)...... (21) 


where values of (t — t.) are the actual 
values of air to surface temperature 
difference through the coil as shown i 
Fig. 5. From Equations 13 and 21 the 
mean temperature difference is: 


(t, — t.) —(te — ft) 


log. ( =F ) 





It is apnarent that the left-hand term 
of Equation 22 is a particular form ol 
the right-hand term in which ft, is given 
a value to satisfy Equation 13. Thus, the 
significance of t. or coil apparatus cew 
point is that it is the constant surtace 
temperature necessary to produce te 
same results as were actually produced 
with the variable surface tempera'ure. 
The same reasoning applies to the ™ass 
transfer of moisture, and the cons‘ant 
surface condition can be considere the 
same for both heat and moisture tr'"5- 
fer. 
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1948 Annual Report of the Committee on Research 


, & were several noteworthy events 
in the Society's research activities for 
1948. At the June meeting, the Society 
amended the regulations governing the 
Committee on Research so that research 
accounting and payment of bills for 
research expenditures could be done at 
the Laboratory instead of at the New 
York office. The accounting books for 
research were transferred to the Lab- 
oratory on July 1. 

One ‘of the important highlights was 
the trip to England by the Director of 
Research on behalf of the Society, to 
review the research that is being car- 
ried on there and to establish a channel 
for the exchange of research reports 
between the two countries. The Direc- 
tors report of this trip contains con- 
siderable information of value to the 
Committee on Research and to the 
Technical Advisory Committees. 

The Committee on Research wishes 
to acknowledge the splendid cooperation 
and sympathetic consideration given by 
Council to research matters. The Fi- 
nance Committee of Council has been 
especially helpful on financial and 
budget problems. The Committee also 
wishes to express appreciation to the 
officers of the Society for valuable help 
and suggestions given on research mat- 
ters throughout the year 


Committee Activities 


The Committee on Research held four 
meetings during the year, three of them 
being full-day meetings. The Chairman 
wishes to thank the members of the 
Committee for their excellent coopera- 
tion and record of attendance at these 
meetings, and for the seriousness with 
which they have assumed their respon- 
sibilities. 

Altogether there were 21 Technical 
Advisory Committee meetings held dur- 
ing the year. A number of these Com- 
mittees met several times. Many of the 
meetings were held in Cleveland, at the 

Presented at the 55th Annual Meeting of 


the Amertcan Socrery or HEATING AND VEN- 


a Encineers, Chicago, Ill., January 
1949 . 


L. N. Hunter 


Executive Committee: L. N. Hunter 
Chairman; L. G. Miller, L. P. Saunders, W. E. Zieber 


by L. N. Hunter 


Laboratory, which has excellent facili- 
ties for holding such meetings. Another 
advantage in holding the meetings at 
the Laboratory is that the members of 
the staff are given an opportunity to 
participate in the meetings and to have 
personal contact with the Committee 
members. The total committee attend- 
ance at these meetings was 166 members 
and 101 guests, including Laboratory 
staff members 

The Technical Advisory Committees 
play an important part in our research 
organization in making recommenda- 
tions on our research program, and 
suggesting authors and titles for papers 
and rendering assistance in the prepara- 
tion of material for Tue Guipe. Their 
support and cooperation are appreciated, 
especially that of the Committee Chair- 
men, on whom the success of the Com- 
mittee’s activities depend to a large 
extent. It is planned to rely to an even 
greater extent on the Technical Advis- 
ory Committees for help in the future 

The formation of two new Technical 
Advisory Committees was authorized by 
the Committee on Research, one on 
Odors and one on the Heat Pump 


Support by Industry 


The Committee wishes to acknowledge 
the splendid financial support received 
from industry during this past year 
The number of organizations throughout 
the industry which participated finan- 
cially increased greatly and during 1948 
numbered 242. A large share of the 
credit for stimulating industry's inter- 
est and desire to participate in our re- 
search work is due to the activities of 
C. A. McKeeman, assistant to the presi- 
dent, and to the work of the Committee 
on the Promotion of Research under the 
Chairmanship of J. E. Haines 


Research Policy 


The Committee has discussed, on sev- 
eral occasions during this past year, the 
importance of determining the attitude 
and feelings of the Society membership 
towards our research program arid its 
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objectives. Consequently, the Commit- 
tee requested that a letter be sent to 
the membership asking each member to 
express his views on the research activi- 
ties of the Society. Replies to this let- 
ter are now being received. Those 
members who have not taken advantage 
of this opportunity for expressing their 
opinions are urged to do so immediatels 

The Committee wishes to express 
appreciation for the continued interest 
of the membership in our research 
work. Many helpful suggestions have 
been received from members who are 
not on the Committee on Research or 
Technical Advisory Committees 

Council has urged the Committee o1 
Research to place greater emphasis on 
physiological research and cooperative 
research, and to study the possibilities 
of closer cooperation with governmental 
agencies. The Committee has accepted 
the suggestion and has increased its 
expenditures for physiological researc! 
planning further increases for 1949 
During this past year a contract was 
negotiated with the Office of Naval 
Research involving the Laboratory's 
undertaking the design, development 
and construction of a calorimeter for 
the rapid measurement and recording 
of heat exchange between the human 
body and its environment 

Universities, apparently, are master 
ing some of their post-war problems 
and now are paying more attention to 
fields of research, and many proposals 
involving cooperative research with the 
Society have been submitted during 
this past vear. Some of these proposals 
have been accepted and the work is 
already under way. A number of others 
have been referred to the proper Tech- 
nical Advisory Committees for their 
study and recommendations 


Publications and Papers 


The publication policy of the Society 
as it affects research has been discussed 
by a special Committee on Publication 
Policy appointed by the President. Ac- 
cording to the policy adopted, each 
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Change in Environment, by 
Glickman, Tohru Inouye. R W 
MD., I. R. Callen, M.D., F. K 
and M. K. Fahnestock. (Feb: 


Michigan State College. East Lansing. 
Case Institute of Technology, Cleveland, Mich.: Flow Losses in Branch Take-Off JOURNAL SECTION). 
O.: Air Distribution by Slots and Perfor- Fittings. 4. Overall Coefficients for Flat G 
mined Under Natural Weather ( 


ated Panels; Heat Transfer of Evaporating 
Refrigerants. 

Columbia University, New York, N. Y.: 
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of the Effect of Idle Tubes on the Heat 
Flow and Temperature Field in a Concrete 


Slab. 
Effects 
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Solar and Total Heat Gain Through Dou- 
ble Flat Glass, by George V. Parmelee 
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. Comparison of Physiological Adjustments 
of Human Beings During Summer and 
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by G. V. Parmelee and W. W 
(Cleveland, O.) (December 1948 
SecTION). 

The Internal Performance of a! 
Draft. Packed Cooling Tower 
Snyder (Berkeley, Calif.) (Febr 
JOURNAL SEcTION). 


Cornell University, Ithaca, N. Y.: 
of Size of the Sol-Air Thermometer on Winter, by Nathaniel Glickman, Tohru 6. Heat Transfer Rates for Refriget 
Measurements of Sol-Air Temperature. Inouye, Robert W. Keeton. M.D.. (Chi- ing in Horizontal Tube Evapoy 
Kansas State College, Manhattan. Kan.: cago, Ill.) and Maurice K. Fahnestock L. G. Seigel, W. L. Bryan 
Projection of Heated and Cooled Air (Urbana, Ill.) (August 1948, Journat Sec- Huppert (Cleveland, O.) (Janu 
Streams; Studies of the Radiant Effect in TION). JourNAL SeEctron). ~ 
7. Turbulence in Air Distribution t " 


Sensory Reactions of Comfort. 
University of Illinois, College of Medicine, 
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Physiologic Adjustments of Normal Sub- 


jects and Cardiac Patients to Sudden 
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Societ ,ember is entitled to one free 
ot +J . . . . 
copy any technical publication, in- 
cludir wulletins and progress reports, 
if he requests the same. Notice of the 
availability of these publications is an- 
nounced to the membership through the 
JOURNA! 


It seems that the membership is not 
as well informed on the results of re- 
search as it should be, although all 
results are published in the form of 
technical papers. Consequently, steps 
are being taken by the Society to make 
available in a condensed and less tech- 
nical form the contents of many of the 
technical papers for the benefit of those 
members who may have only a casual 
interest in a subject. 

The members of the Committee on 
Research and the Technical Advisory 
Committees have proposed to the Pro- 
gram and Papers Committee several 
subjects and authors for papers for 
future Society meetings. 


Future Program 


The results of the recent survey of 
the Society membership regarding our 
research activities will be carefully an- 
alyzed. If this survey indicates there is 
an important difference of opinion be- 
tween the thinking of the members of 
the Society and the Committee on Re- 
search or the Regulations as set forth in 


our Constitution, some action will have 
to be taken to reconcile the same. This 
may require a change in our policy or 
a determined effort to sell our members 
on our aims and objectives. It may 
prove the importance of our finding a 
way of informing our members more 
fully regarding what is going on. 

On October 4, a budget of $191,550.00 
for the ensuing year was submitted to 
Council and approved. This represents 
a substantial increase over last year’s 
budget and requires increased support 
on the part of our members and of 
industry. Our enlarged research pro- 
gram places a greater responsibility on 
the members of the Committee on Re- 
search and the Technical Advisory 
Committees. Of the amount given, 
$48,700.00 is for research required by 
our Navy contract, and $142,850.00 is 
for other research. 

Ways and means are being considered 
to make it possible for more of our 
Society members to participate in the 
planning of our research work. Many 
Society members who are not on Tech- 
nical Advisory Committees have ex- 
pressed an interest in the work of those 
Committees. Consequently, as an ex- 
periment at our Annual Meeting, mem- 
bers of the Society are being given an 
opportunity to attend the meetings of 
the Technical Advisory Committees. It 


is realized that this has both advan- 
tages and disadvantages, and if it should 
prove undesirable to continue this as 
a Society policy, it may be necessary to 
expand the membership of a number 
of the Technical Advisory Committees 


Laboratory Staff 


The Committee on Research wishes 
to acknowledge the excellent coopera- 
tion of the Laboratory staff, under the 
able direction of Cyril Tasker, director 
of research. The interest shown by 
each staff member in his work, and the 
teamwork that has been demonstrated 
by the staff as a whole, have been very 
gratifying. The Committee recommend 
ed the reappointment of Mr. Tasker as 
Director of Research for the ensuing 
year, which action has been approved 
by Council. 

An agreement has been worked out 
with the faculty of Case Institute of 
Technology whereby members of the 
staff of the Research Laboratory can 
undertake graduate studies at Cas« 
Institute. Some of the members of the 
staff are taking advantage of this oppor- 
tunity 

The Report of the Director of Re- 
search, which follows, includes sum- 
maries of the work at the Laboratory 
and cooperating institutions, and of the 
Technical Advisory Committees 


Report of the Director of Research 


The year 1948 has seen a significant 
expansion of Society research both at 


the Cleveland Laboratory and at a num- 


ber of cooperating institutions. If one 
an use expenditures as an index of the 
activity of a research program, Society 
research activities in 1948 increased by 
‘bout 25 percent over 1947. Actually 
much of this expansion took place in 
the second half of the year when a 
number of new projects were initiated 
ind others accelerated as increased in- 
ustry participation made it possible 
to add both staff and equipment. 
Perhaps the two most important steps 
taken in 1948 were the signing of a 
contract with the Office of Naval Re- 
search to undertake work in the field 
of physiology and human calorimetry, 
ind the continuous activity at the Lab- 
ratory on the study of heat distribu- 
ton within and behind a concrete panel, 
which forms an important first step in 
the Socic ty’s overall program on panel 
‘eating and cooling. The studies on 
‘lar radiation transmission through 
Sass building members continued 
‘iroughout the year with additional 
staff engaged from June onwards. The 
program on air cleaning constituted a 
full-time ictivity in 1948 and showed 
_ of real progress as the year ended. 
® were able to initiate an experimen- 


by Cyril Tasker 


tal program on cooled ventilation jets 
during the summer and maintain full- 
time activity from October onward. 
An important investigation into the 
burning characteristics of fuel oil was 
undertaken under the sponsorship of the 
Oil Heat Institute. 

Cooperative research was noticeably 
expanded in 1948 and at the year’s end 
eight studies were in progress at six 
institutions. Physiological studies deal- 
ing with shock effect, under way at the 
College of Medicine, University of Illi- 
nois, were supported by a grant-in-aid 
from the U. S. Public Health Service 
effective as of July 1, 1948. Several 
phases of an overall program of research 
into air distribution were under attack 
at Case Institute of Technology, Kansas 
State College, and Michigan State Col- 
lege. The panel heating studies at the 
Laboratory were augmented by studies 
at Kansas State College and Columbia 
University. At Cornell University fur- 
ther studies were being made of the 
significance of various factors in solar 
heat gains. The U. S. Weather Bureau 
provided basic data to be used in a 
cooperative study at Tulane University 
of sol-air temperatures for a hot and 
humid climate. One phase of the study 
of the heat transfer coefficients of evap- 
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orating refrigerants was completed at 
Case Institute of Technology 


Staff and Facilities 

Additions made to the engineering 
and technical staff during 1948 brought 
the full-time staff at the end of the yea 
to twenty-three. Of these, eleven are 
graduate scientific staff. Additional 
part-time staff were used during the 
year as required 

Increased office facilities have been 
provided, improvements made to the 
laboratory facilities, and permanent 
equipment added as required, so that 
the laboratory inventory now stands at 
$20,600 after due allowances for depre- 
clation. 


Publications 


Bulletin No. 1 Heat Transmission 
Through Glass came off the press at the 
close of the year and already a substan- 
tial number of copies have been dis- 
tributed to Society members who re- 
quested both this bulletin and the two 
that preceded it: No. 2 The Thermal 
Properties of Building Materials Used 
in Heat Flow Calculations and No. 3 
Forced Convection Heat Transfer from 
Flat Surfaces. Seven research papers 
were released from the Laboratory and 
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cooperating institutions, two were pre- 
sented at the Semi-Annual Meeting and 
five prepared for presentation at the 
55th Annual Meeting. Titles and au- 
thors are listed elsewhere. 


The Guide 


In addition to assistance in the review 
and revision of a number of Guide 
chapters by Laboratory staff members, 
a closer liaison has been developed be- 
tween the Guide Publication Committee 
and the various Technical Advisory 
Committees. H. B. Nottage, as a mem- 
ber of a special sub-committee, under- 
took a study of existing psychrometric 
charts and the bases on which they 
were developed. This Committee has 
recommended that the Society under- 
take the development of a new psy- 
chrometric chart which would lend it- 
self more readily to the graphical solu- 
tion of air conditioning problems than 
the Goff diagram now included with 
the Guide. A start on this project will, 
it is hoped, be made during 1949. 


Studies at the Laboratory and 
at Cooperating Institutions 


Only the principal highlights of the 
projects under way at Cleveland, and 
at the universities cooperating with the 
Society in its research program, will 
be covered here. Progress reports on 
many projects have been distributed 
more widely this year than ever before, 
and under present Council regulations 
any Society member can secure prog- 
ress reports as desired. Fuller details 
will be found in research bulletins and 
papers or may be secured by members 
on request. 


Air Distribution 
Ventilation Jets 


As the first step in a long-term plan 
for practical research in room air dis- 
tribution, equipment for the study of 
chilled air jets discharging into large 
spaces was constructed and assembled 
during the latter part of the year. In- 
strumentation of the test equipment is 
proceeding in order to enable measure- 
ment to be made of temperature, veloci- 
ty and turbulence intensity in the jet 
region. 

There is still much to be done on the 
problem of the measurement of low 
velocity air streams. The Society has 
been instrumental in the past in adding 
to the sum of knowledge in this field; 
the present activities are designed to 
investigate the significance of some of 
the important elements in this problem 
and attempt to solve them. 

An extensive literature survey, cover- 
ing about 150 references, undertaken by 
Mr. Nottage, is nearing completion. It 
has already proved of considerable 
value in defining the experimental pro- 
gram for the Laboratory. It is hoped 
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that it will be possible to make this 
available in published form during 1949, 
so that it may be of lasting and time- 
saving value for those undertaking in- 
vestigations into air distribution prob- 
lems. This type of activity is one by 
which the Society can very properly 
serve the industry at large; it is seldom 
undertaken by industrial organizations, 
and even when it is carried on, the 
results seldom find their way into print. 

Mr. Nottage has presented some views 
on turbulence in air distribution at the 
55th Annual Meeting. 


Slots 


The studies on slots described at the 
54th Annual Meeting were continued 
at Case Institute of Technology during 
the summer. Investigations were con- 
ducted on the air stream perform- 
ance for a slot in the side of a tapered 
duct, the purpose being to obtain con- 
stant discharge angles along the slot 
in order to facilitate the application of 
turning vanes. Performance curves de- 
veloped from theoretical considerations 
were checked by test results. This work 
is being prepared for presentation as a 
research paper. 


Perforated Panels 


Tests were also completed at Case 
Institute on eight perforated panels 
(thick transite and thin metal). 

Residual velocity measurements were 
conducted in the constant-velocity zone 
near the panel, and in the zone located 
a short distance from the panel in which 
the residual velocity varies inversely 
with distance. The results for the resi- 
dual velocities of the panels tested were 
found to plot on dimensionless para- 











Room air distribution research 
Test apparatus with traversing carriage for the study of chilled air jets i 
large spaces 
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meters involving percentag: 
coefficient of discharge, pan« 
locity at the perforations, 
from the panel. 

Tests were conducted wit! 
projected into an open spa 
an enclosed space with the 
tween floor and ceiling fix: 
measurement was obtained 
mercial-type heated th: 
heated thermometer, and b 
anemometers. 

The stream profiles fo: 
panels will be correlated at 
date with profiles of other t 
in a report dealing only 
envelopes. 


Downward Projection of Hi 


Studies reported upon 
Annual Meeting continued 
using the 5.75 in 
Discrepancies were found b 
values for entrainment « 
direct measurement and the 
culated from heat balances 
crepancies are being furth: 
gated. 

Tests were also made, bot! 
air and with heated air, usi: 
vergent nozzle with the tubu 
sion of about one orifice 
length. Difficulties encounter: 
studies show again how un 
the present situation is res 
measurement of low § ve 
streams. These difficulties s! 
need for reliable methods 
sure reproducibility 

Space is now available fo1 
of less restricted test facilitic 
larger orifice diameters an 
40 ft downward might be 
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Friction Fittings 


A study of friction losses through 
e-offs in rectangular ducts is 

at Michigan State College 

L. G. Miller. The Labora- 
tory has made progress on the com- 
pilation and analysis of existing data 
on losses of through-flow fittings. Ex- 
perimental studies, unavoidably de- 
ferred throughout this year, should be 
under way early in 1949. 


branch t 
under W 
under De 


Heat Flow and Heat Transfer 
Film Coefficients 

Studies reported on in Research Bul- 
letin No. 3 were extended during 1948 
t) cover the combined effects of natural 

nvection and low velocity air move- 
ment over a range of 30 to 300 fpm 
on heat transfer from a smooth surface. 


c 


The results are now being analyzed 
preparatory to publication. 


Solar Radiation Transmission 


Even though weather conditions dur- 
ing 1948 were not quite as favorable 
Hor the studies on solar radiation trans- 
mission as they were in 1947, they con- 
tituted a full-time activity for three 
staf members. Two papers were pre- 
ared and Bulletin No. 1 released in 
wublished form. 

Additional studies made on flat glass, 
in single sheets and in double glass 

mbinations, covered transmittance for 
lirect and diffuse solar radiation as well 
ps total heat gain. Overall coefficients 

f heat transfer for single and double 
lass were also determined 

The investigation of solar heat trans- 
nission through glass block which com- 
nenced in May has required a consid- 
prably more detailed study than was 
necessary with flat glass. Four differ- 
pnt patterns of 8 in. block were studied 
juring the latter half of the year; the 
nvestigation is continuing as weather 
ermits; preliminary data will be avail- 
dle in published form by the summer 
t 1949. 

To measure incoming radiation from 
i sources on the outdoor surface of 
he panels under test, a convection- 
ompensated radiometer has been de- 
igned and constructed at the Labora- 
ry and is now undergoing calibration 
t is hoped by this instrument to estab- 
sh the convective and radiative heat 
Xchanges at the outer surface of the 
“ass as accurately as they are now 
tablished for the heat exchanges be- 

een the indoor surface of a test 
pane! anc the calorimeter used in these 


udies 





Securing this information is essential 

a better understanding of all the 
mCtors that enter into questions of heat 
Fins or losses from sunlit glass areas. 
_ ays an important part in the final 
‘ective of developing design data. 
Industry interest in, and support for, 
ese studies has been well maintained 
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during the year and has greatly encour- 
aged the staff engaged in this work 


Cooling Loads—Periodic Heat Flow 


At Cornell University, Prof. C. O. 
Mackey is studying the effect of the 
size of the sol-air thermometer, which 
was developed by him partially under 
a cooperative research agreement with 
the Society, on the sol-air temperatures 
obtained under natural weather condi- 
tions. The U. S. Weather Bureau has 
compiled the basic data for the deter- 
mination of sol-air temperatures for 
New Orleans. It is expected that these 
will be computed and made available 
by the summer of 1949 and thus provide 
these data for a hot and humid area. 

It would appear as if we had reached 
the stage where careful experimental 
studies should be arranged to supple- 
ment the information developed by an- 
alytical treatment. Periodic heat flow 
is still but imperfectly understood and 
appreciated by many air conditioning 
engineers. Yet it is of real significance 
in the development of cooling load cal- 
culations. 


Insulation 


The studies mentioned in the 1947 
report were completed during the year 
and plans are being made to present 
the results in a technical paper 


Heat Transfer Coefficients of 
Evaporating Refrigerants 


Prof. Seigel and his colleagues of 
Case Institute presented at the 55th 
Annual Meeting a paper covering the 
results obtained to date in studies de- 
signed to investigate the effects on heat 
transfer of such factors as: loading; 
oil circulation with the Freon; ratio of 
heated length of tube to inside diame- 
ter; refrigerant flow; and temperature 
difference, tube to refrigerant. 
Physiological Research 

The studies being carried on at the 
College of Medicine, University of Illi- 
nois, under Dr. R. W. Keeton, received 
additional support during the latter half 
of 1948 through a grant-in-aid from 
the National Institute of Health, U. S. 
Public Health Service. Two papers 
were prepared: one was presented at 
the 1948 Semi-Annual Meeting; the 
second at the 55th Annual Meeting. 

The first paper gave comparisons of 
physiological adjustments of human be- 
ings to sudden changes in environment 
during summer and winter; the second 
discusses adjustments of young normal 
subjects and of cardiac patients (aged 
25 to 72 years) to such changes. It is 
of interest to learn that cardiac patients 
reacted in the same manner as young 
normal subjects to sudden changes in 
environmental temperature, and that no 
ill effects are apparent as a result of 
entering and leaving air conditioned 
spaces during the hot summer months. 


March 1949 


The studies are continuing with both 
healthy and physically impaired sub- 
jects of both sexes, using both special 
research clothing and normal summer 
weight clothing. 


Human Calorimetry 
(O.N.R. Contract) 


On June 20, a contract was signed 
with the Office of Naval Research to 
undertake at the Cleveland Laboratory 
a basic investigation in physiology. The 
main purposes of this investigation 
were 


(a) To develop a calorimeter for a contin 
uous registration of human heat exchange 
and its components 

(b) To study human heat exchange and 
its factors under a variety of experiment 
conditions including extreme and 





environmental stresse 


R. G. Huebscher of the Laboratory 
staff was assigned to these studies, and 
Dr. T. H. Benzinger, of the staff of the 
Naval Medical Research Institute 
Bethesda, is spending part of his time 
in Cleveland working with the Labora- 
tory staff. The basic principle of this 
calorimeter was developed by Dr. Ben- 
zinger, originally at the University of 
Heidelberg, Germany, and later at 
Bethesda. 

There are a great number of inter- 
esting and important engineering prob- 
lems as well as problems of instrumen- 
tation involved in translating the basic 
principles of such a device into a full- 
sized calorimeter capable of holding a 
subject and operating to the accuracy 
and within the limits set up in the 
project outline. A _ special Advisory 
Committee was appointed under the 
chairmanship of Prof. G. L. Tuve, and 
at the end of the year sufficient prog- 
ress had been made to enable the Lab- 
oratory to submit a tentative design 
for the full-sized calorimeter to this 
Committee for study and approval 

All operating costs on this project are 
being covered by funds made available 
through the Office of Naval Research 


Panel Heating and Cooling 


The broad outlines of the Society's 
research program in panel heating were 
set out in the Annual Report of the 
Committee on Research for 1947. There 
have been no serious changes in these 
objectives since the report was pre- 
sented, and the first part of the program, 
under Group A, has been under way 
continuously ever since. The first con- 
crete slab was poured in March, and 
as soon as it was dried out and the in- 
strumentation completed, tests were be- 
gun. So far as the Laboratory staff 
know, the present experimental tech- 
niques, though by no means new, have 
not previousiy been applied to a prob- 
lem such as this, namely the measure- 
ment of the heat flow within, behind 
and from a 6 ft x 6 ft concrete slab 
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Panel heating research 


Slab No. 1 under test with top side insulated and upper and lower absorbers in us« 


weighing over 4200 lb. Some instrumen- 
tation and control problems were there- 
fore to be expected. They were met and 
overcome, and at the end of the year 
tests had been completed on this first 
slab at 4 in., 8 in., 12 in. and 16 in. tube 
centers, over a wide range of tube tem- 
peratures and with varying heat out- 
puts. Tests of the effects on the heat 
flow of various thicknesses of insulation 
are currently under way. A study of 
floor coverings will follow. Exhaustive 
tests made on the first slab when oper- 
ating with 4 in. tube centers gave data 
which made it possible to reduce the 
number of tests at other tube centers 
and under other conditions. 


A second slab, much thinner, has been 
poured. All thermocouples have been 
inserted in the interior and on the sur- 
face, and the slab is now being dried 
out ready for testing. 


Analytical studies have been carried 
on to parallel the experimental inves- 
tigation, but so far no conclusive results 
have been obtained. 


At Columbia University, Prof. Carl F. 
Kayan is investigating, by electrical 
analogy methods, the effect of idle tubes 
on the heat flow in a slab. 


An extensive bibliography of articles 
and references on panel heating and 
cooling up to the end of 1947 was pre- 
pared by the Laboratory staff and made 
available in mimeographed form to 
Society members and the industry in 
general. A large number of copies have 
already been distributed. It is planned 
to bring this bibliography up to date 
yearly 

The program under way at Kansas 
State College consists of an analytical 
study of the psychrometric room to 
determine the radiation interchange be- 
tween an object within a bare room 
and its environment, and a test pro- 
gram within the room to study the vari- 
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ous means of measuring surface tem- 
peratures and the radiating properties 
of a room. Prof. Tripp is now revising 
a report covering Radiation Shape Fac- 
tors Between a Plane Wall and a Globe 
Thermometer, which he submitted for 
review during the year. Tests with lim- 
ited objectives are under way in the 
psychrometric room; results will be 
reported later 


During the year a Danish engineer, 
Vagn Korsgaard, served for a_ few 
months on the staff of the Laboratory 
During that time he prepared, with the 
assistance of other members of the Lab- 
oratory staff, three papers entitled 


(a) The Necessity of Using a Directional 
Mean Radiant Temperature to Describe the 
Thermal Conditions in Rooms 


(b) A New Radiometer Measuring Direc- 
tional Mean Radiant Temperatures 


c) Resultant Temperature and Its Meas- 
urement—A Summary of Two Danish Papers 


These will appear in the JouRNAL in 
the near future. 


Air Cleaning 

Steady progress has been made during 
1948 in the program designed to develop 
sound and acceptable codes for the test- 
ing and rating of air cleaning devices 
Changes were made to the test equip- 
ment described and illustrated in the 
1947 Annual Report, and techniques 
developed during the year for both 
velocity and dust distribution measure- 
ments were checked under a variety of 
operating conditions. 


It would be of considerable assistance 
in outlining some of the further steps 
to be taken in this investigation and 
defining the degree of accuracy to be 
sought in filter testing if an answer 
could be obtained to the question, Can 
the industry tell us what it wants a 
filter to do? This answer should come 
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from filter users, perhap 
from filter manufacture: 

doubtful if most users k 
gree of cleaning they re 
afford to demand 


Certain filter manufactur: 
large users have continue 
great interest in and to give 
port to this program du: 
Clean air is not only imp 
industries but is probably 
in questions of health. Wi 
tion in this program we 
more concentrated attack t 
the many angles involve 


Oil-Heat Institute 
Work on the Combusti 


Test Unit mentioned in 
continued during tl 
The unit was transferrs 
in April and set up 
strumentation. Tests mac 


Y: " 
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widely different oils showe 


had good possibilitic Ss ol 


burning characteristics of 
able for domestic use. A 
strumentation seems de 


reproducibility of test re¢ 
in the matter of smoke cd 
urement. Certain instru 


are cooperating with the | 
the Society to this end. | 
has been approved by the I 


Committee of the OHI and 
way early in 1949 


General 
D rector’s Visit to E 

The writer left the U 
mid-August and returne 
ber after visiting a numb 
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institutions in England wh 
interest to the Society wer 
He discussed the subject of 
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ing of the Institution « 
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the Society’s research p1 
spoke before the Fuel Lu 
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in the Society's field ol 
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randa arranged. This has a 
and reports, received wel 
of general publication, aré 
interest in the Society's 
gram 

A report British Resea 
and Ventilating in 1948 v 
able in mimeographed fo 
1949. Copies may be obtain 
Laboratory. 

Staff members have add 
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© of the research program. Contact has couragement and support from the So- 1, thus enabling a closer check to he 
heen established and/or maintained ciety officers and Council and especially kept on project expenditures and gen- 
with the Department of the Army and from the chairman and members of the eral operating expenses. The write: 
with the Navy Department. Committee on Research and the mem- gladly takes this opportunity to ex- 


bers of the various technical advisory press his thanks to all Laboratory staff 
committees. On behalf of the staff the members for their loyal services and 
The expansion of Society research writer expresses deep appreciation of especially to Mr. Humphreys who acted 
during 1948 was only possible because this confidence. Research accounting as Director during his absence from 
the Laboratory staff received every en- was transferred to Cleveland as of July 
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90th Annual Meeting Largest in 


A RECORD registration of 2508 
members, ladies and guests insured 
excellent attendance at the tech- 
nical sessions and all other events 
of the Society’s 55th Annual Meet- 
ing held in the Stevens Hotel, Chi- 
cago, from January 24-27, 1949. 

This became evident as every 
chapter was represented, from On- 
tario to Texas, and from New York 
to California. 

Technical sessions, two luncheons, 
and the ladies’ program gave every- 
one an educational and entertain- 
ing schedule. There were events at 
which members could be informed 
about research being carried on 
during the past year. There were 
other events at which members and 
guests could relax and meet old 
friends and make many new ones. 

The climax of the Meeting was 
the annual banquet on Wednesday 
night, attended by 1100 persons in 
the grand ballroom of the hotel. 
Attendance at the 9th International 
Heating and Ventilating Exposition, 
which was held from January 24- 
28, was also a must on everyone’s 
list of activities. 

At the close of the four-day gath- 
ering, the new president, A. E. 
Stacey, Jr.. Syracuse, N. Y., was 
hailed by the Society, and the re- 
tiring president, G. L. Tuve, Cleve- 
land, was given a round of standing 
applause. The other officers in- 
stalled were: Lester T. Avery, Cleve- 
land, Ist vice president; L. E. Seeley, 
Durham, N. H., 2nd vice president; 
and Ernest Szekely, Milwaukee, 
treasurer. 


Monday Events 


The first assembly on Monday 
was a combined business and tech- 


Society History 


Proceedings 


nical session, presided over by Prof 
G. L. Tuve. An address of welcome 
was made by W. A. Kuechenberg, 
general chairman of the Illinois 
Chapter Committee on Arrange- 
ments. Mr. Kuechenberg officially 
welcomed members and guests in 
the name of the Illinois Chapter, 
whose president, C. M. Burnam, Jr., 


was introduced to members and 
guests 

Following reports by R A 
Sherman, chairman of the Finance 
Committee, and by A. V. Hutchinson 
secretary of the Society, a report on 
research was read by L. N. Hunte1 
chairman of the Committee on Re- 
search (see p. 115) 


Report of the President 


It is one of the privileges of the 
President to learn many things about 
our Society that do not come to the 
attention of each individual member 
Budgets and financial statements, re- 
ports of 50 or more committees, volu- 
minous correspondence that contains a 
great variety of suggestions, comments 
and complaints; meetings, conferences 
and visits to Chapters—these are some 
of the ways the President gets his 
information. ‘ 

One of the greatest problems of all 
your officers, committee chairmen and 
executive employees, is to keep the in- 
dividual member of the ASHVE in- 
formed about Society activities. Of 
course the technical activities are most 
important, and these are well covered 
by technical papers, THe Gume, the 
TRANSACTIONS and the Research Bulle- 
tins. But we are proud that the ASHVE 
is a most democratic organization, and 
our members want to know what goes 
on—how the business of the Society is 
being managed, and whether its many 
problems are receiving due attention 


Keeping Members Informed 


Now it is not easy to get the members 
to listen—and even harder to get them 
to read. All of us have developed a 
hard shell of self-protection against 
the millions of words of talk and print 
that come our way. When officers and 
committees get discouraged in their 
efforts to tell their story, a few mem- 
bers raise their voices to claim that 
things are being kept from them. Please 
be assured such isn’t the case. It’s just 
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dificult to get the word around to 
those that ought to be reached 

The present officers of your Society 
decided very early in the game that 
one of their most important jobs was to 
make it easy for the ordinary member: 
to learn all about the workings of his 
Society. The Finance Committee started 
on the budget and on the financial 
statements, to reduce them to enginee1 
ing language. A research page ap- 
peared in the Journat, and Research 
Bulletins and reprints were offered to 
members for the asking. The President 
has sent out several general letters to 
all members, and the Membership Com- 
mittee prepared a new booklet—under 
the title The Aims and Activities of 
ASHVE. A Committee on public rela- 
tions was appointed, and that commit- 
tee was reminded that the most impor- 
tant part of its public was our 6500 
members. The fact that meetings of 
Technical Advisory Committees were 
open to interested members has been 
publicized, and the Chapter Relations 
Committee has furnished information 
about Society affairs to the dozens of 
speakers it sends to Chapters. Gentle- 
men, we have been trying to keep you 
posted, but we know there is much 


more to be done 


ASHVE Grows 


It might be in order therefore, to 
mention to you at this time, several 
items in the year’s accomplishments 
As you know, practically all decisions 
and actions are made by Committees, 
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hence, I am only giving you a few bits 
of information, and you can easily get 
the complete stories from our many 
Committee reports. 

We have had almost 1500 membership 
applications in the past year. Over half 
of our entire membership has joined us 
since the war. This growth has posed 
a lot of problems besides that of com- 
munication. In fact, I doubt if we can 
even maintain our identity when we're 
growing so fast. A very large percent- 
age of our members have never served 
on a committee—any committee—even 
in a chapter. We now have more chap- 
ters than the officers can visit. Our 
headquarters office needs more room to 
handle the larger volume. Our reserve 
funds are no longer ample for our size. 


Mortgage Paid 


But, we are making progress, and we 
have some big accomplishments to our 
credit. In December, the mortgage on 
our Research Laboratory was paid off, 
and now our research activities do actu- 
ally have a home of their own. Almost 
a hundred committee meetings were 
held in the Cleveland Conference rooms 
during the year, with members in at- 
tendance from all over the country and 
with a program that has hearty and 
substantial support from industry. 


Publication Increased 


We have been able to increase our 
publications program in ASHVE, while 
many others have been curtailing theirs 
because of higher costs. Our chapters 
and our members are becoming more 
conscious of their professional responsi- 
bilities in their several communities, 
and we're learning to cooperate with 
other groups of engineers, with doctors 
and public health authorities, with ar- 
chitects and owners, and with the Army 
and the Navy. 


Broadened Research 


Our research program has_ been 
broadened and our Technical Advisory 
Committees are exerting more influence, 
both on the Research Program and on 
THe Guipe. We have a back-log of 
technical papers and Tue GuipE is one 
of the world’s best sellers among tech- 
nical books. 

But the remarkable thing about our 
Society is the great enthusiasm and 
energy of its members. Dozens of com- 
mittees are at work and the chapter 
officers, the Council, the headquarters 
staff and the research organization all 
work so hard and so fast that the Presi- 
dent can’t possibly keep up with all the 
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happenings. But these three years of 
office have been both exciting and satis- 
fying ones for me. The associations and 
friendships we all make as active work- 
ers in ASHVE are our most valued 
treasures. I wish I could call by name 
the individuals and groups that have 
done so much to make this past year’s 
experience for me and for the Society a 
most gratifying one. I can only say a 
simple and sincere thank you. Indi- 


vidual officers can do little | 
success of our Society; it 
efforts of hundreds of « 
workers, and the efficient 
of our two excellent staff o: 
that make possible our techni 
plishments on the one hand 
important—our friendly Sox 
Respectfully submitt: 
G. I 


Report of Finance Committee 


R. A. Sherman, chairman of the 
Finance Committee, reporting on 
the year’s activities, described the 
committee’s efforts to revise the de- 
tails of the handling of funds and 
of reporting the financial trans- 
actions in order to make them more 
easily understood. 

Mr. Sherman presented financial 
data in graphic form showing in 
percentages the sources of Society 
income. The calculations on a per 
member basis are made on 6,704 
members of all classes as of October 
31, 1948, Mr. Sherman said. 

Cash receipts exceeded expendi- 
tures by $1,693.38, as compared to a 
budgeted prediction, when available 
reserves were considered, of $756.15. 

In accordance with the action of 


the Council at the Octobe 4 
meeting, a balance of $7,00( 
on the mortgage of the 
was paid on December 15 
Another important st 
during the year 1948 was t 
to the previous annual dus 
$25.00 for members and a 
It is probably too early to k 
full effect of this on the 
Mr. Sherman stated. He 
out that though it would 
mean a number of resign 
large membership does n 
sarily mean a strong Soci 
professionally or financial! 
Complete details of the S 
income and expenditures a1 
in the report of the Certified 
accountant which follows 
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+ d t October 1, 1948 the participating « vet 
Accountant's eport plan were indebted in the sum of $1,433.46 for contributio 
by the Society to the Pension Fund Thi in . ‘ é ‘ 
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Frank G. Tusa & Co. by the plat . ; . . 
Certified Public Accountants 
52 William Street 
New York DEFERRED CHARGES 
MERI Socrety OF HEATING ANI 
—_"~ ; > One-sixth of | subscriptions paid tte the 
VEN \TING ENGINEERS : ; , ipscri} id during 
Mad Avenue o H.P.A.C. were deferred as a future expe ‘ ‘ j 
y N y ire bald ) a caiendar year ba ma the < ‘ S ‘ 
: ended Onc er 31. 1948 . 
to your request we examined the books of account and TAXES 
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10 of Due Rece ble ‘ ‘ M 
AST Assoc ate ‘ t f 
Les Depreciation cl e for the current 
The sh on deposit was verified by direct communication wit! me rd $1 44 = 
nercial and savings banks and reconcilement of the balance 10 f due re i} emix ud 
rted to us with those reflected by the books of the Society \ ciate ) ‘ 1 220 GN : 
edule of cash is included as part of this report : 
Checks representing the cash on hand for deposit were inspected BALANCI . 
d the petty cash counted ? 
MARKETABLE SECURITIES ACCRUED ACCOUNTS . 
The securities shown on the subjoined schedule were verified by The salaries and commissions have been computed and accrue 
jirect communication with the Bankers Trust Co., where same are wecordance with Finance Committee Report of Apt 8 1948 The 
eposited for safe-keeping. This asset has been included in _ the accrued expenses represent professional fee , ty ’ Md 
ance sheet at the cost of acquisition plus the accumulated and fiscal period e 
rued interest earned thereon 5 
— aornrer . ‘FE : ‘ M . 
COUNTS RECEIVABLE DEFERRED INCOME ; 
4 trial balance of the membership dues receivable taken as of the The prepaid due nd initiation fee« . p 
business October 31, 1948 was classified as to membership and for membership have beer red ¢ ture on The , 
follows bership classification f the dues prepaid by elected ‘ ers f 
MEMBERSHIP TOTAI . ‘ 
Pilg. sng MEMBERSHIP \MOUN = 
Members $1,832.50 " . aati J 
Associates 3,845.42 ember $ 551 ; 
Juniors 357.50 Associate 431.59 : 
Students 72.00 Juniors On > 
Student i . 
TOT $6,107.42 . 
TAI l i TOTAL $1179 
ING 
‘es os 200 Of 
oo $5,469.92 MORTGAGE PAYABLI 
1947 588 00 
1946 36.00 
1945 13.50 The mortgage payable on the Cleveland real « é ee 
by direct communication with the Cleveland T: ( m Dece ‘ 
TOTAL $6,107.42 15, 1948 this mortgage was complete tisfied 
The reserves for dues and sundry accounts receivable doubtful of RESERVE FOR TRANSACTIONS 
ection as provided in our opinion are ample 
We have reserved the sum of $21.000.00 to cover the ‘ 
NVENTORIES TRANSACTIONS, Vols. 53 and 54 which are scheduled for publication 
1949. This sum includes an increase of $6,000.00 in exce of the 1947 
The emblems and Transactions on hand on October 51, 1948 were Budget Provision to cover the estimated cost of publishing \ 
nied by us. The Guide paper was verified by direct communication 
th the printers. All inventories were priced and computed by 
A schedule of Transactions inventoried follows FUNDS 
Volume Year Quantity Price Amount , oe :, , , 
~ : ‘ : n analysis o ie following F d Accour coverir he ‘ 
1-47 1895-1941 3,229 $ 40 $1,291.60 M.-P BH » tp engrish Bing Ag ~ 
18 1942 100 1.42 142.00 ttached hereto 
19 1943 240 1.39 333.60 — aaa 
i 1944 197 1.82 358.54 
51 1945 359 1.91 685.69 Genera) Bund 
se 1946 392 1.67 654.64 Reserve Fund 
=ae a ae on F. Paul Anderson Fund 
4.517 $3 466 0% Property Fund 
Mortgage Reduction F d 
DEPOSIT RECEIVABLE 
. se In accordance with instructions received fror the Fir ce ( 
sit placed with the United Air Lines in the sum of $125.00 - ; ; > gg 
is Ver ed by i te “at mittee Wwe have set up a Proper y Fund accou I le A cl we 
FSU, COCR On have classified the Land, Building Fur ire, F t nd Lit 





Respectfully ubmitted 
classified under exchanges advances made for the accom- ] 
1 council members reimbursed subsequently to the date Pa meg G rUsA & ¢ 
t rtified 4 iD ‘ cc 1 
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BALANCE SHEET CONDENSED COMPARATIVE CONSOLIDATED BALAN\ 
AMERICAN Socrety oF HEATING AND VENTILATING ENGINEERS—NeEw York, AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS 
N. Y., October 31, 1948 N , October 31, 1948 
ASSETS 
GENERAL FUND October Octobx 
CASH 31,1948 31, 194 
On Deposit. . $27,101.47 ASSETS 
On Hand for Deposit 8,938.31 Cash on Hand and on Deposit $88,878.18 $65.20 
On Hand..... 100.00 $36,139.78 Securities (At cost 83,683.64 81,631 
a eee Accounts Receivable 
SECURITIES (AT COST (Less: Reserve for Doubtful 15,591.09 17,2% 
Securities (Market _ Inventory of Paper, Emblems, etc 5,213.26 10,720.78 
Value $37,113.65 34,439.50 Deposits Receivable 425.00 425.00 
ADD: Accumulated In- Accommodations 2,750.99 109 
terest $3,240.90 Mortgage Receivable —) 6,706 
Accrued Interest 125.00 3,365.90 37,805.40 Land and Buildings 
ee Fay Ie : (Less: Reserve for Depreciation 81,012.89 82,459 
ACCOUNTS RECEIVABLE Laboratory equipment, tools, furni- 
Membership Dues 6,107.42 ture, fixtures and library 
ESS: Reserve for (Less: Reserve for Depreciation 3 002 0.7?) 
Doubtful 1,521.68 4,585.74 Deferred Charges » 595.65 68 
Advertisers and Sundry TOTAL ASSETS $303. 15 S$°R9.34 
Debtors 9,671.16 
LESS: Reserve for 
Doubtful 1,000.00 8,671.16 13,256.90 
ae on ms LIABILITIES 
INVENTORIES Accounts Payable $ 0 $11.9 
l'ransactions and Paper 3,744.71 Federal Withholding Taxes 924.20 1,15 
| me we euseébeas 328.55 Accrued Accounts 7.998 26 45.4 
Guide Paper. . ° 1,140.00 213.26 Deferred Incomes: 
DEPOSIT RECEIVABLE woe 425.00 1947 Exposition 0 8,598.69 
EXCHANGES 343.85 Research Projects 5 722.89 10,018.8 
ADVANCES TO PENSION Prepaid Dues, Initiation Fees, Etc 3,595.54 796.99 
FUND FOR EM- Real Estate Mortgage Payable 7,000.00 0,125.0 
PLOYEES 1,433.46 Reserve for Publication of Transactions 24,000.00 12,000 06 
DEFERRED CHARGES ; 
Prepaid H.P.A.C. Sub TOTAL LIABILITIES 68,840.89 670. 
scriptions 179.73 $ 96,797.38 
PROPERTY FUND 
Land and Buildin 84,920.96 FUNDS 
LESS: Reserve - I Property Funds 97,015.41 0 
preciation 3,908.07 81,012.89 Reserve Funds 54,000.00 4,000.00 
ba > F. Paul Anderson Fund 1,097.50 1,072 
Furniture and Fixtures 3,385.01 Mortgage Reduction Fund 162.78 8,720.98 
LESS: Reserve for De- . Research Endowment Fund 649.41 6334 
preciation 1,258.73 2,126.28 Research Fund , 0,622.53 1 376 
General Fund 60,764.70 129.8 
Library 300.00 83,439.17 
Net Worth 1,31 t ) 
RESERVE FUND 
Cash on Deposit 5,134.26 TOTAL LIABILITIES AND 
Securities at Cost (Market FUNDS $303,153 9259,545.09 
Value $44,865.74 10,145.00 
ADD: Accumulated In- 
terest 41,720.74 44,865.74 59,000.00 
} PAUL ANDERS IN FI ND NOTE: The Property Funds were Created by Re ) 
Cash on Deposit 60.00 on October 4, 1948 
Cash on Hand for Deposit 25.00 85.00 
Securities at Cost (Market 
Value $947.00 1,000.00 
ADD: Acc . terest 2 ) O12 St 09; ) 
RDEn Aewued Unter — veneien COMPARATIVE CASH BUDGET SUMMARY 
MORTGAGE REDUCTION 
a... AmeRIcAN Soctrety oF HEATING AND VENTILATING ENGINEERS 
ash o t 62.7 
wae ae _ = . N. Y. For the Fiscal Year ended October 31, 1948 
$231,496.83 
= = Budge t 
LIABILITIES AND FUNDS Actual Provision  Increas 
LIABILITIE RECEIPTS 
FEDERAL WITHHOL DING TAX $524.20 Dues $104,986.13 $107,346.35 
DUE RESEARC 322.79 Initiation Fees 7,621.94 8, 100.00 
ACCRUED ACCOU NTS Publications 134. 146.65 132,300.00 $1,846+ 
Salaries and Commissions $6,790.15 Interest 785.70 750.00 5 
ee 800.00 7,590.15 Other 12,367.17 6,200.00 6,167.1 
DEFERRED INC( IME " Research 104,783.86 103,: 32.5 1,251.31 
*’repaid Membership Dues “ 
, gmt ey ap $1,179.10 TOTAL RECEIPTS $364,691 45 S35 8, 290 $9,300.8 
Candidates....... : 614.50 1,793.60 
Prepaid Initiation Fees 1,701.94 a 
Past President's Award 100.00 3,595.54 DISBURSEMEN rs °1 08 ; 
REAL ESTATE MORT- ne: See eee” «ates 
GAGE * Ly E Publications... 87,776.92 103.100.00 
Cleveland Trus' 7,000.00 itendeumnate 91'83: 29 8715000 $682.29 
RESERVE. FOR PUB: ye 1312500 1222098  'o 
Mortgage Retirement 13,125.00 12,220.98 904.0 
LICATIONS Research 144,482.65 144,222.75 259.90 
Transactions—Volume 53 12,000.00 : : ee ee 
Transactions—Volume 54 1: 2,000.00 24,000.00 TOTAL 
eee ame S $362.¢ 7 $37°.193.73 0 
TOTAL LIABILITIES $43,032.68 are a nee 
FUNDS 
Property Fund..... 83,439.17 DIFFERENCE... $ 13,964.83 
=Ss: -ayable 7,000 76,439.17 
LESS: Mortgage Payable £000.00 76,439.1 LESS: Balance in Mortgage 
Reserve Fund . 50,000.00 Retirement Fund 
F. Paul Anderson F und. 1,097.50 October 31, 1947 . S$ 8720.98 
Mortgage Reduction Fund _ 162.78 Reserve for traneac- ae 
General Fund....... 60,764.70 tion for 1947 6,000.00 
NET WORTH OF SOCIETY 188,464.15 14,720.98 
NOTE: This Balance Sheet is subject to possible -—— : a Mivuiomatind 
assessments for social security taxes pending $231,496.83 SURPLUS.... $ 1,693.38 $ 756.15 
decision by the Treasury Department. = —=—— = 
G49 
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BUDGET COMPARISON —CASH RECEIPTS BUDGET COMPARISON—CASH DISBURSEMEN1 
Ane Society oF HEATING AND VENTILATING ENGINEERS—New York AMERICAN SocIETY oF HEATING AND VENTILATING ENGINER! ew Yor 
. Y., October 31, 1948 
For the Fiscal Year ended October 31, 1948 
Budge 
Budget aad * sm d Tr rs 
Actual Provision Increases Decreases COMMITTEES AND CHAPTERS 
nut ISO *resident’s Fund : »gQ7r7 aOR Ss uw ox 
( NT MEMBERS ! 1—Council Trave 5151.06 ¥ 6.0000 
\flembers S 45,655.12 $ 45.00000 & 655.12 Ley Executive Commit te« 195.9 mw) ) 
\ssociates 410.385.60 172.000 00 $ 1614.40 61—Finance Committ« a0 °9 100 
juniors 3,126.50 3,500.00 Qo cn 16 Membershi Con 
Students 136.00 00.00 164.00 : mittee R28. BO 1,000.00 
64—Standards Committe« I= 20 1) 
R90 3A) 91.000.00 655.12 1 oO 170 —Admissionand Adv 
ment Committe ( 600.0 
1 —Constitution and 
NI MEMBERS By-Laws 69° 68 1 S00 
Members 165.2 1000.00 1 R34 1 Nominating Cor 
\ssociates 129 Sf 000.00 1°O Se mittee ww Om 
mmors 1507.00 wooo 1.007.00 17% Chant Rel 
tudent RU OW) wooo Om) Committee } woey 
l A—C) Sie “4 Lin. 
9.930 81 10.000.00 1.76556 1 R34 173B-—Chapter Delegate 
Trave } 1000.0 
YEAR'S DUES +d ss + sdhg " ¥ 0 x) (x 
\ -Members 1,934.00 000.00 6400 104—Memherst as | 
6F Associate 1,931.50 500.00 AR SO cates oil Wena ‘ . nO 
4 luniors of 00 ooo x) 7 Mor mc gs 2 ~ , 
»—Students O O 0 
“4 1) OF . 
955 SD) 1650.00 4} 691 FW 4 
’ 1 " . ae - MEETINGS . 
ITAL DUES 10 7253 105,650.00 1°0 68 {R78 1e Meetins _ —_ 
Z ’ Chanter Mex . 
INITIATION FEES »,920.00 000.00 1,080.00 AI : 
’ J. ' ** ’ ~ 
ERRED INCOMI PUBLICATIONS . 
Prepaid Membership 10) Tournal Suly t - OO 4 
Dues 1 9.10 1.34 Poe ) I 
P rid Dues by ’ ' > COD 1 
Candidates 614.50 {51.00 63.50 ) . 
P i Initiation Fee 1,701.94 1.100.000 601.94 wn Oy ww) 0 . 
) R xy ¥ - 
19 | > 796.3 865.44 1 : 118 
“ti ~ 
S46 - A Oo 4 
BLICATIONS 
Editorial Contract 0. 166.64 1. 500.00 * ( : Eo . 100 Ox , , 
)—Guide Advertising 1,512.95 0,000.00 1,512.95 . 
Guide Conv Sales 55.950 46 60,000.00 1,049.54 HEADOUARTERS 
Transactions 1,089.59 1,000.00 R959 10—Salarie 9009 44 2 wy (yy ) 
&—Books, Reprints and _— ’11—Public Relatior 
Codes ° 4°7 01 8O.00 1.4°7.01 Exnenss 4 24 ann AD - 
12—Travel—Secretary ! - 
134.146.65 132.300.00 6,°9°9O 55 43k? on Staff O47.18 now On ‘ 
Rent and Light 1,638.44 4,800.00 . 
INVESTMENTS INCOME 14-—Telephone 1,467. 1,200.00 x 
Interest —Savings +y- re legraph ty. fr4 O00 ” 5 
Rank ‘ Ga WOOO 1 " = BED Postage . G4 »& Oooo uM 2 . 
Interest —Securities { OS 100 00 175.05 +43 + my fale ne 1 836.3 1,000.00 a ? 
Interest Mortgage 17.96 S00 04 19 Addr —peryr *de oot .S.) TAL -- 
. 0 750.00 175.05 12Q cl inges vet) wn) Oy 
i , Profe SOT \S ¢ 
Legal and Aud 44 mix 
THER INCOME OA — Business Policy 
9--Sales of Emblems . 1.0514 : 10000 s 1¢ Committesr RR wo 
sales of Certificates Bank Ct < } me 
und Frames 7900 wooo an °° 1! Furniture vd Fix x 
Mortgage Retirement > 489. B4 0.00 1010.16 General O 
Mortgage Receivabk 6.706.56 6.70656 Expense mo «) 200 4 
Business Policy Com i —Per " ind ( ww (x 
Truttee LZR 100.00 17 
Past President's } ; . 
Award 10.09 ooo 
Refund of Pension MORTGAGI 
Fund Deposit S0.00 »SsN.00 RETIREMENT ! y } x 
77 ] 6.°00 00 7,198.50 1.031 RESEARCH 
; » 40 f Member 
Associate Due ; . ; 1 ¥ x r 
ESEARCH LABORATORY 0A—40°. of Dues Pre 
INCOME n 1947 “B 1% 1% 
Contributions . 1945 Xp ‘ I 
karmarked 62,727.00 45,000.00 l TOO core 13.902 ¢ 14,000.09 
‘ tributions TA Deferred 1947 Fx 
General 9,530.00 6,000.00 3530.00 position Income: R598 69 8 598.69 
| Research Contract 19,900.00 19,900 « 1-—-Contr ibutions 
. 18 Exposition Income 13.902 62 14,000.00 97.38 Earmarked f x) 15.000.00 x 
elerred 1947 Exposition Contributor 
Income “A” 8,598.69 8,598.69 General 9.53000 6,000 00 wx 
ferred 1947 Ear- Naval Research Cor 
irked Contributions 10.018.86 10,018.86 tract if) 19.900 » oon ™% 
\ rest 669 15.00 R 2) 34A-——Deferred 1947 Ear 
= . marked Contributions ] 1K Re ] 1K Re 
104,783.86 103,532.55 21,257.00 20,005.69 \—Interest 6.69 ”) g 
TAL RECEIPTS... $364,691.45 $358,228.90 $38,146.22 $31,683.67 144,482.65 144 ”) ” 
TOTALS $362,998 07 $372.19 , ©2r Oy S45 10 
‘UTE “A"—The sum of $8,598.69 representing deferred 1947 Exposi- : 
‘ncome is not to be considered as a cash receipt since it was NOTE “B"—The sum of $490.20 representing 40 Dues prepaid 
ted in the prior fiscal — It has been included only as a 1947 is not to be considered as a cash disbursement of the c irrent 
cing figure herein and for the purpose of conforming with fiscal period. It is included herein only as a balancing figure 
1dget. in order to conform with the budget. ~ 
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BALANCE SHEET EARMARKED CONTRIBUTIONS 
1948 (A) 
Heat Loads and Heat Trans- 
fer including Solar Radia- 





AMERICAN Society oF HEATING AND VENTILATING ENGINEERS 
Rzsearcnh Funp—New York, N. Y. 





October 31, 1948 tion Allied Studies . $26,550.00 $17,500.00 $ 9,05 
ASSETS hye Research ; 5,882.00 —— 
. — Ww eaning ° /,050.4 6, \ ] 
RESEARCH FUND Air Distribution r 1,765.00 2,000.00 
. ON DEPOSIT Panel Heating Studies 17,780.00 10,000.00 7,78 
' . Oil Heat Institute Project 3,200.00 3,500.00 
rreasurer's Account — Bankers 
Trust Co $32,412.85 TOTALS (A $62,727.00 $45,000.00 $18.38 
Director's Account —Cleveland 
rrust Co : 7,393.77 
Travel Account—Cleveland Trust NOTE—The budget provision of disbursements has beer 
bo 900.00 include the supplementary budget of the office of 
rhrift Account —Bank for Savings 451.51 $40,758.13 as follows 7 
IN TRANSIT 3,029.42 100 Travel of Committe S$ 150 
150 Technical Staff 3,86 
ON HAND FOR DEPOSIT 2,669.40 1SO(A Technical Staff Overhead 19 ¥ 
151 Clerical Staff 10 
ON HAND 250.00 $46,706.95 151(A)—Clerical Staff Overhead 00 
160 rravel Staff 1 OO 
ACCOUNTS RECEIVABLE 160(A)—Consulting Staff aM 
10°, Dues Receivable 2,162.45 208 Building Alterations nm 
Less: 40°; Prepaid Dues §$ 393.24 300 Equipment Ue 
Building Deprecia 
tion 1,446.42 1,839.66 322.79 rOTAL $19,90 
U.S. Navy Department 2,334.19 
Advances to Retirement Budget 
Plan for Account of Em- Actual Provisior Ir 
ployees 976.77 3,633.95 CASH DISBURSEMENTS 
100—Travel and Meeting 
PERMANENT Expenses, Chairman, 
Laboratory Equipment, Furniture Research Executive 
and Fixtures $1,393.78 Committeesand 
Less: Reserve for Depreciation 11,117.54 0.°76.24 Technical Advisory 
Committees $ 1,493.75 §$ 0 
Tools 100.00 )0.576.24 101--Chairman’s Office Ex 
pense w nm) 
DEFERRED CHARGES 
Unexpired Insurance Premiums 115.92 1,647.3 0.00 
rOTAL RESEARCH FUND 71,333.06 
ENDOWMENT FUND LABORATORY SALARIES 
CASH ON DEPOSIT 150—Administrative and 
Bank for Savings 649.41 Technical Staff 1,078.99 4,115.00 
ISOLA Technical Staff 
$71,982.47 Overhead ) 1,935.00 
= 151—Clerical Staff 8,882.49 9,150.00 
LIABILITIES AND FUNDS 151(A)—Clerical Staff Over 
LIABILITIES head 4 ).O0 
ACCRUED ACCOUNTS 152-—Pension Contributions 715.06 1,000.00 
Interest S 1G 32 153—Part Time Technical 
Expenses 368.73 S$ 408.11 Mall 8235.1 1,500.00 
DEFERRED INCOME 63,499.71 68,400.00 
Heat Flow Through Glass 14,738.75 
Radiant Heating 7,780.00 
Physiological Research 441.00 LABORATORY EXPENSES 
Sound Energy Studies 74.39 160—-Staff Travel 4 | 1,500.00 
Heat Losses Due to Infiltration 188 Aa RO 160.4 Consulting Staff } 0.00 
161 Postage 89.02 699.00 
EXCHANGES 29) $26,154.29 162—Telephone and Tek 
sraph 1.°36.4 1.509.009 
163-—Office Supplies 1,020.85 1,000 09 
FUNDS 164 Mimeographing and 
Property Fund 0,910.24 Printing 1,306.4 1,250.09 
Reserve Fund 1,000.00 165—Library 46.9) anid) 
Endowment Fund 649.41 166—Publications 1,712.39 n.09 
General Fund ).622 53 15.848. 18 167—Staff Insurance 1°6.51 0.09 
168-——Professional Services ~.00 2). OO 
169-—Unallocated 801.85 1,099.00 
NOTE “A This Balance Sheet may be subject to 175—Contingencies 1,599.09 1,590.09 
rossi ble issessments for social security taxes 2) Lab Material and 
pending final decision by the Treasury Depart $71,982.4 Supplies 819.95 0.00 
ment 100 —Equipment (Perma 
nent 1 8°68? 11,000.06 
0. S45_5 wm) TCD CH) 
BUDGET COMPARISON—CASH RECEIPTS AND DISBURSEMENTS 
AMERICAN Society oF HEATING AND VENTILATING ENGINEERS I wa Fy = 
ResearcH Funp—New Yor«k, N 100 —Mort vage Interest 25 99 675.0 
For the Fiscal Year Ended October 31, 1948 1)? —He at _ 1.027 68 1.200.000 
" 03-5-—Light, Power and 
Budget Water 1,028.3 1,009.09 
, ; 7 Actua Provision Increases Decreases ~»G Janitor Wages and 
CASH RECEIPTS ~ Supplies 946.94 1,200.00 
10°; Dues—Members and 07 —Building Maintenance 2,071.91 2,000.00 ’ 
\ssociates > 39,205.99 3 40,690.20 $ S$ 1,481.61 08—Building Alterations ) »,000.00 
Heating, and Ventilating 09-— Building Insurance 17.65 200.00 
Exposition 1948 13,902.62 14,000.00 97.33 10—Legal Fees 1] 9.67 1,800.00 
Earmarked Contributions 
1948 (A 62,727.00 15,000.00 17,727.00 638.4 13.075.00 ® 
General Contributions 9,530.00 6,000.00 3,530.00 
Interest 6.69 15.00 8.31 
Deferred 1947 Exposition 
Receipts 8,598.69 8,598.69 COOPERATIVE CONTRACT 
Office of Naval Researct 0 19,900.00 19,900.00 1000-—-Pledged to June 30, 
1948 RS0.00 850.00 
rOTAL CASH 1100—Julvy 1 to October 
RECEIPTS 133,973.59 134,203.89 1,257.00 1,48 A) s1. 1948 ».612.00 ‘ 71 
Deferred 1947 Earmarked 
Contribution 10,018.86 10,018.86 a ) 9,462.00 10,125.04 
POTALS $143,992.45 $144,222.75 $21,257.00 $21,487.30 $103,096.37 $125,050.00 $1.9 
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rare we ano Expense, ASHVE — /947-/948 accepted and this will be publishe 
° . a separate pamphlet which will includ: 
git * =a —" saveetes the names of the new office: al 
i _— ; “ces f income committees 
ee \ _—] ; oe The resignation of Prof. F W 
‘ : ss —— ar oe Hutchinson as a member of the Com 
a ] a mittee on Research was accepted wit! 
= = regret and Prof. E. R. Queer was ap- 
' i | ; ; Publica pointed to fill his term. Five candidat 
neil a r ore for election to the Committee on Re- 
search were nominated and the Counci 
6.4 ‘ mm (tes selected five members and an alternat 
to serve on the Nominating Committe 
‘ The Council accepted a special con 
i P tribution from Walter L. Fleisher, a 
Report of Couneil past president of the Society for a Past 
President’s award to one of the younger 
the past year five meetings of The Council recommended to the members of the Society who submitted 
Council were held in New York, Committee on Research an extension the best manuscript on some subject 
and, Bretton Woods, Memphis of the work in the physiological field dealing with environment 
Chicago. The Officers and Council and an increase in cooperative projects A COMGTERAREVS study S Societ . 
bers spent many long hours in Approval was given to the acceptance administration and Coma oO < 
tings and discussions of Society ac- of Federal government sponsorship and yectives was rt ported and will come up ‘ 
ties and this report will summarize support of research work in fundamen- mor fature agg “ee - 
of the actions taken tal problems involving heating, ven- The Public Relations work of +g : 
rganization meeting of the 1948 tilating and air conditioning, and a Society under the direc tion of the Pub- ‘ 
il was held in New York on Feb- contract with the Navy was authorized lic Relations Counsel was regia 7 > 
5. and President Tuve announced An extensive survey of publication November 1 and a — editorial ryewt ’ 
personnel of the Council and Spe- policy was made by a Special Com- ant for the Journal commenced h . 
Committees. Action was taken on mittee and its recommendations were Gules December om , . 
yppointment of the Secretary of adopted. nang tegen ing Me poser Ah ; 
Society, the Technical Secretary Meeting programs for Bretton Woods pen ‘th " she ni nea ud a ‘ a . 
the Assistant to the President and Chicago were approved and the in- oe ia : . Me oe ee = at omen ¢ 
selection of depositories for So- vitation of the Minnesota Chapter to wr eo be me n — _ res peg a 
funds was made and a certified have the Semi-Annual Meeting 1949 at “ op pgs eS : 
accountant was selected as re- Minneapolis was accepted and the dates tr ted a eee ‘ 
by the By-Laws selected are June 20 to 22nd foe ot vite elit, tie 4 fons a 7 os 4 
the year abstracts of Council An invitation from the North Texas tested tn the te of a saul + thes . 
ites were furnished to Chapter Chapter was approved for a meeting Society's servinen and ts ae sy ta " 
gates, Chapter Officers and others and Exposition at Dallas January 23 to i, earn , . —" r 
lesired to have them 26, 1950 and the invitation of the Phila- - . ITs . ; 
juestion of the number of So- delphia Chapter for the Annual Meet- Respectfully or~uep~s ~ 
members in the various grades ing and Exposition in 1951 was also rut Councn - 
special attention during the approved ; 
also a study was made of the The Budget for 1949 was adopted and Report of 
bership qualifications required for the recommendations of the Finance . 
grades. A new Student Mem- Committee regarding investment of the Secretary 
pplication was also developed and Canadian funds and the liquidation of ; 
roved the mortgage on the Research Labora- This vear has been unique in the 
_Charters were granted for Student tory was approved. Society's history because it produced 
. hes at North Carolina State Uni- New rates for advertising space in the greatest number of applications fo 
| the Purdue Student Branch Tue Guive are to be effective in 1950 membership ever recorded: total 1469 
1 Chapter and the organization The suggestion of the Guide Publica- The Admission and Advancement 
Northeastern Oklahoma Chapter tion Committee to eliminate the Roll of Committee was required to hold meet 


as completed in October Membership from Tue Guipe 1949 was ings almost every month in order to 


NEW COUNCIL MEMBERS 


a 









>. W. Boyd Cc. R. Gardner J. D. Kroeker Cc. O. Mackey 
\tlanta, Ga. Dallas, Tex. Portland, Ore. Ithaca, N. Y. 
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clear the requests for membership. The 
Membership Committee produced a new 
booklet on the Aims and Activities of 
the Society and, due to the combined 
efforts of the Membership Committee 
and the Chapter Relations Committee, 
there are several Chapters and Student 
Branches who are interested in perma- 
nent organization. 

The report of the Finance Committee 
indicates that in dollar volume the So- 
ciety reached another peak in its activ- 
ities and with the adoption of the new 
Budget of nearly $450,000 for 1949 the 
growth of the Society in its 55-year 
history can be visualized. 

The Society’s publications represent 
a substantial percentage of the Society’s 
work and with the growth of member- 
ship, the distribution of the JouRNAL, 
THe Gume and TRANSACTIONS has been 
greatly expanded. Over 18,000 copies of 
THe Gutipe 1948 were printed and only 
a few hundred are still on hand. The 
1949 text section has been expanded by 
about 90 pages of entirely new mate- 
rial and a greater number of manufac- 
turers are represented in the catalog 
data section 

Commencing with 1948, Amendments 
to the By-Laws required a mandatory 
schedule covering dues payments, and 
for the calendar year just past, collec- 
tions were about 97 percent. At the 
Semi-Annual Meeting an _ increased 
dues rate for 1949 was adopted and 
payments have been promptly made by 
a large percentage of members. 

The Secretary’s office has handled al 
matters pertaining to meetings, produc- 
tion of publications, the collection of 
accounts, extensive correspondence with 
Officers, Committees and Chapters, op- 
eration of the Chapter Speakers Bu- 
reau, establishment of the Public Re- 
lations :program and has carried on all 


of the routine actions required by the 
Constitution and By-Laws in connec- 
tion with membership, finance, con- 
tracts and other special projects. 

It is indicated in the Council report 
that a number of new surveys and 
projects have been started during the 
year, some of which were most essen- 
tial because of the rapid growth of the 
Society and the necessity for trying to 
coordinate some of its anticipated ac- 
tivities. All of the work has been car- 
ried on with only nominal increase in 
the size of the headquarters staff and it 
is my pleasure to tell you that without 
their full cooperation, the work of the 
Society could not be handled. 

The interest and assistance of the 
Officers, Council, Committees, and 
Chapter Officers during this year has 
been most helpful in carrying out the 
complex duties required of the Secre- 
tary’s office and the staff is glad to 
acknowledge this cooperation 

Respectfully submitted, 
A. V. HuTcHINson, 
SECRETARY 


The Technical Session 

The first paper, read by Nathaniel 
Glickman, Physiological Adjustments 
of Normal Subjects and Cardiac Pa- 
tients to Sudden Change in Environ- 


ment, by Nathaniel Glickman, 


Tohru Inouye, Robert W. Keeton, 
M.D., Irwin R. Callen M.D., Ford 
K. Hick, M.D., and Maurice K. 


Fahnestock (published in ASHVE 
JOURNAL SEcTION, Heating, Piping & 
Air Conditioning, February 1949) 
described tests on 16 cardiac pa- 
tients and 10 normal subjects re- 
garding their reactions to exposure 





(L. to R.) W. A. Kuechenberg, general chairman, John Howatt, toastmaster, 
J. H. Milliken, vice chairman, and O. J. Prentice, publicity chairman 
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to sudden changes in eg 
comfortable room to a h 
back to a comfortable 
sponses of cardiac p 
paper stated, did not 
from those of norma! 

The second paper, re: 
Parmelee, Overall Coeff 
Flat Glass Determined U; Nat 
Weather Conditions, by 
Parmelee and Warren 
(published in ASHVE J g 
TION, Heating, Piping & 
tioning, December 1948 
tests made on 
posed to wind velocitic 
Sheltered from the 
Parmelee pointed out 
tation of the radiatio 
and the convection loss 
bulent wind condition 
need for improved instr 
A need was also express 
studies of heat loss thr 
ings 











sheets « 


Welcome Luncheon 

The official welcome at 
luncheon was offered 
Burnam, Jr., president 
nois Chapter, who called 
guests at the speaker's t 
and receive the applau 
audience. P. J. Marschal 
of the Illinois Chapter 
the luncheon speaker, Dr 
Heald, who spoke on T/ 
sional Man and His Govt 

Dr. Heald described 
dous increase in the stud 
lation since the war, with 
reference to higher educat 
casting a college and 
enrollment of three milli 
by 1960, Dr. Heald stated 
and state authorities wo 
able to bear the finan 
and that the federal 
would be required to fur 
tional aid. 

But the problem, said 
was how to satisfy the ni 
to higher education with 
too much federal co! 
problem invited the pa! 
of thoughtful, professio: 
such as the engineering 
provides. Engineers, he s: 
be informed, taking time t 
pate in local, state and 
problems, for the good of 


Heating, Piping & Air Conditioning, M 











OURNAL 
SECTION 








— — 
* : > 
infor | Party 
- In rast to the serious tone of 
iing’s technical session, 


é taal ight’s informal party saw 
members relaxing and dancing to 
B Johnny Jones and his orchestra. 
Outstanding in the entertainment 
= were ofessor” Russell Oaks, in- 
S ventor, and John O’Brien, harmon- 
Rica player and comic. The professor 
displayed some remarkable inven- 
tions, including a butter cage for 
Ithose wishing to reach for food 
across a table. Another amazing 
device was the hydraulic cigarette 
lighter which would have made 
Rube Goldberg very proud. In the 
Seyent that the hydraulic device 
failed to work, the professor pro- 
jvided a switch-operated trap which 
produced a package of matches 
Johnny O’Brien is the comedian 
who believes that almost anything 
s possible, that’s possible, and his 
use of this expression began to grow 
n the audience to such an extent 
that he was called back for repeated 
encores. But Mr. O’Brien did not 


that the spotlight to which he re- 
peatedly returned was good for his 


nest 


Tuesday Technical Session 


With registration proceeding bus- 
the Tuesday session was pre- 





IHinois Chapter Hosts at Chicago Annual Meeting (L. to R.) M. J. Bamond, 


G. W. Bornquist, G. V. 


sided over by list Vice Pres. A. E 
Stacey, Jr. After a report from the 
Tellers of Election, N. W. Snyder 
read his paper on The Internal Per- 
formance of an Induced Draft, Packed 
Cooling Tower (published in ASHVE 
JOURNAL SECTION, Heating, Piping & 
Air Conditioning, February 1949) 
Professor Snyder reported on data 
obtained in 1942-43, when it was 
decided to check the performance 
within a cooling tower rather than 
the overall performance, as had 
been previously the case. Follow- 
ing discussion from the floor, Pro- 
fessor Snyder gave the closing re- 
marks. 

L. G. Seigel read a paper on 
Heat Transfer Rates for Refrigerant 








Ballot for Officers 
Total 
President, A. E. Stacey, Jr 
Syracuse, N. Y 1453 
Ist Vice Pres., Lester T. Avery 
Cleveland, Ohio 1454 
2nd Vice Pres., L. E. Seeley 
Durham, N. H 1452 
Treasurer, Ernest Szekely 
Ve Milwaukee, Wis 1454 
Membe f Council 
S. W. Boyd, Atlanta, Ga 1366 
sardner, Dallas, Texas 1373 
J. D. Kroeker, Portland, Ore 1375 
' C lackey, Ithaca, N. Y 1370 
- total | ots Received 1572 
T nite 
‘ola al Ballots 1470 
Inva Ballots 102 


Report of Tellers of Election 


Committee on Researc! 


3-year term 


Tot 
I. W. Cotton, Indianapolis, Ind 1372 
Nathaniel Glickman, Chicago, I 1353 
W. A. Grant, Syracuse, N. Y 1367 
L. N. Hunter, Johnstown, Pa 1368 
R. D. Madison, Buffalo. N. Y 1360 

2-year term 

E. R. Queer, State College. Pa 1407 


Scattering votes 


President 5 2nd Vice President 
Ist Vice President 3 Treasurer 

Council 
Committee on Research i 


Board of Tellers 
Roswett Farnsam, Chairmen 
D. B. ANDERSON 
B.S. Foss, Jr 











‘ 
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Zintel, C. M. Burnam, Jr. 


Boiling in Horizontal Tube Evapora- 
tors, by L. G. Seigel, W. L. Bryan 
and M. C. Huppert (published in the 
ASHVE JournaL Section, Heating, 
Piping & Air Conditioning, Janu 
ary, 1949). The purpose of the in- 
vestigation was to examine and 
correlate the factors which affected 
heat transfer significantly. The 
presence of oil in the evaporators 
Professor Seigel stated, does not 
seem detrimental to heat transfer 
when the oil is present in quantities 
such as are obtained in commercial 
shipment. The amount of oil to be 
tolerated, however, should be de- 
termined by quantitative tests, Pro- 
fessor Seigel said. Closure of the 
paper was given by Mr. Bryan 

The subject of C. M. Ashley's 
paper, read by the author, was 
Psychrometric Factors in the Air Con- 
ditioning Estimate, (see page 107) 
Mr. Ashley described a method for 
selecting equipment and estimating 
air conditioning load. In this meth- 
od, he used certain factors such as 
the sensible heat and bypass fac- 
tors, and alluded to the appendices 
which showed how the equations 
were derived 


Luncheon Meeting 


At Tuesday's Luncheon Meeting 
Cyril Tasker spoke regarding his 
recent trip to England. Introduced 
by L. N. Hunter, chairman of the 
Committee on Research, Mr. Tasker 
stated that a great deal of home 
building is now going on in Eng- 
land, with several ministries par- 


ticipating in the setting up ofl 


ceorvrwer 
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standards for the building and Howatt, G. L. Larson, Merrill F. and R. B. Engdahl (; 








heating of these houses. Blankin, W. H. Driscoll and A. C. the ASHVE JouRNAL S: 
Pointing out the need for liaison Willard. S. H. Downs was unable to ing, Piping & Air Condit 
between the United States and Eng- attend but met with the group later. vember, 1948). The 
land, Mr. Tasker said that English found that type of con 
engineers were very interested in Wednesday Technical Sessions the materials used did 
the cooperative research now being Wednesday was a busy day, with chimney performancs 
conducted by the Society. two technical sessions. The authors also describs 
He advocated an exchange of en- During the morning session, pre- od for calculating 
gineering ideas and reports between sided over by Lester T. Avery, three draft of the small resid 
the two countries and described the papers on domestic heating were ney. 
warm air heating studies now in read. In the first paper, Are Auto- Whereas the study 
progress on 20 English residences. matic Air Shutters Justified on a Gas- Schmitt dealt with tw 
In these studies, Mr. Tasker said, Fired Conversion Burner? by W. M. located inside a buildin 
the subjective reaction of the ten- Myler, Jr., and H. W. Nelson, pub- Performance of Fourteer 
ants in the 20 homes would be lished in the ASHVE Journa Sec- Chimneys Under Steady 
noted in addition to the physical TION, Heating, Piping & Air Condi- ditions, by P. R. Ach« 
and physiological measurements. tioning, October, 1948), Mr. Myler S. D. Cole (published in t 
reported on a study made of an JOURNAL Section, Heat 
Past President's Dinner automatic air shutter on a gas-fired Air Conditioning, Oct 
Tuesday was also the day of the conversion burner. Two series of dealt with fourteen chim 
traditional dinner given for the So- tests were run and results checked were partly exposed ab 
ciety’s past presidents. Dr. Baldwin satisfactorily, with the conclusion for one-third of the heig 
M. Woods presided over the dinner, that shutters are not justified on of both papers, howev: 
which was attended by the follow- the type of burners used in the tests close agreement accordi 
ing: Homer Addams (the only liv- During the discussion on domes- Achenbach, and also ac 
ing charter member), E. Holt tic heating, L. B. Schmitt read Mr. Engdahl. Further, 
Gurney, Harry M. Hart, Walter L. a paper on the Performance of Resi- obtained for brick chimne 


Fleisher, Frank B. Rowley, John dential Chimneys, by L. B. Schmitt differ greatly from those 


Exhibits in the Arena of the International Amphitheater 
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— 
r chimneys made of shale-tile and 
if Binder - concrete, Mr. Achenbach 
No. io id. 


At the afternoon session, R. J. 

orenzi read the first paper, Per- 
+5 rmance of an Electrical System of 
anel Heating with Four Stages of 
sulation, by R. J. Lorenzi and J. F. 
shreiber (published in the ASHVE 
ourNAL SecTION, Heating, Piping & 
ir Conditioning, January, 1949) 
escribing a four-room home which 
as completely heated by panels of 
lectrically conductive rubber. Re- 
yction of heat loss was noted after 
he addition of insulation to ceiling 
1d floor in successive stages. 
Heating a Basementless House with 
diant Baseboard, by R. H. Weigel 
nd W. S. Harris (published in 
HVE JourNAL Section, Heating, 
iping & Air Conditioning, Novem- 
pr 1948) was the paper read by 
r. Weigel. 
The hot water heating system 
ed responded quickly to sudden 
anges in load, thus maintaining 
constant room air temperature, 
e paper stated, and comfortable 
oor slab temperatures were readi- 
obtained in the basementless 
ructure. 
Continuing the session on home 
eating, Ben Ciscel read a paper 
ntitled Heating Panel Time Response 
udy, by Mr. Ciscel and A. B. Algren 
ee p. 103.). The purpose of the 
dy was to obtain basic informa- 
on On autqmatic control of floor 
el] heating systems. Mr. Ciscel 
binted out that the tests indicated 
hat the mean radiant temperature 
Bs generally within a degree of 
e room air temperature. 
During this session, C. M. 
mphreys, senior engineer of the 
SHVE Laboratory, read the prog- 
Ss report of Group A of the Tech- 
al Advisory Committee on Panel 
ating and Cooling. Beginning in 
e latter part of 1947, the pro- 
am was directed by the TAC with 
sub-group of A, B, and D com- 
ittees. By the end of January 
8, Mr. Humphreys said, the liter- 
re in the field of panel heating 
d been surveyed and two concrete 
bs were poured. He said that al- 
ugh no conclusive results were 
a available, progress is being 
ade. 









































Other Highlights 


In between technical sessions, 
council, committee and chapter 
delegates meetings, members of 
ASHVE still found time to partici- 
pate in industrial plant tours. 

A group of 69 availed themselves 
of an opportunity to visit the mer- 
chandise testing and development 
laboratories at Sears Roebuck & Co 
The visitors were shown the work- 
ings of the various testing activities 
Some of the more outstanding items 
were: the anechoic chamber used 
for the finer measurements of sound 
in connection with radio equipment; 
the home economics laboratory with 
numerous and ingenious machines 
for performing such tests as batting 
baseballs and testing mattresses 


100 Ladies Entertained 

By Mrs. Chas. E. Price, Committee Secretary 

This is a report of the ladies ac- 
tivities, under the able direction of 
Mr. Joseph S. Kearney and Mrs 
W. A. Kuechenberg. It was the aim 
of this committee to meet and real- 
ly welcome every visiting lady. Did 
you know there were almost 400? 

The Get-Together Lounge was 
always in charge of at least two 
hostesses, who were ready to greet 
each visitor, and answer any ques- 
tions about places to see and things 
to do in Chicago. This Lounge was 
really dedicated on Monday after- 
noon, when an informal reception 
was held there. It was very well 
attended, and all those present 
seemed to enjoy the friendly air 
and the punch bowl. 

Tuesday noon, buses were pro- 
vided to take wives and daughters 
of members to the Edgewater Beach 
Hotel, where they were treated to a 
delicious luncheon, and entertained 
by a fashion show. This was pro- 
vided by students of the Ray-Vogue 
School of Design. Mrs. Kay Morrow, 
an instructor at the school, who is 
also well-known in radio and tele- 
vision work, talked on fashion 
trends and personal fashion prob- 
lems. 

Wednesday morning, the hardy 
got up at dawn to attend the widely 
known broadcast of the “Breakfast 
Club.” Mrs. S. E. Fenstermaker, 
Carmel, Ind., and Mrs. Reg F. 
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Taylor, Houston, Tex., were called 
upon by Don McNeill to speak to the 
radio audience. After the show, the 
ladies were entertained at a break- 
fast party in the Merchants and 
Manufacturers Club in the Mer- 
chandise Mart. Professional guides 
were on hand to take groups on a 
tour of the Merchandise Mart, and 
stops were made in typical sales- 
rooms on each floor visited 

All those who attended the in- 
formal party on Monday night and 
the banquet on Wednesday night 
felt that those affairs were most 
successful. 

The Ladies Committee worked 
hard to give their visitors a happy 
time in Chicago, and if it was work, 
it was of the most pleasant and re- 
warding kind. They made lots of 
new and delightful friends and 
greeted old familiar ones. They 
hope the visitors enjoyed them- 
selves too, and will want to come 
back to Chicago soon again. 

As these words are being written, 
the sun shines in Chicago! Will 
anyone believe that statement? 


Annual Banquet 

High point of the 55th Annual 
Meeting was the Banquet, attended 
by 1100 members, ladies and guests 
Toastmaster John Howatt intro- 
duced Homer Addams, the only 
charter member of the Society, to 
the audience and also read mes- 
sages of regret from Past Presidents 
C. V. Haynes, S. R. Lewis and Dr 
F. E. Giesecke at being unable to 
attend. 

Dr. B. M. Woods was given a 
memory book on behalf of the So- 
ciety with the presentation being 
made by toastmaster John Howatt 
A past president’s emblem given by 
the Society was bestowed on Prof 
G. L. Tuve by Prof. G. L. Larson 

W. A. Kuechenberg introduced 
Dr. Clark G. Kuebler, the banquet 
speaker, whose subject was A For- 
mula for Freedom. Freedom is not 
easily won, Dr. Kuebler said, because 
“freedom has never been free.” He 
said that World War II was one 
phase of a struggle that is still 
going on—‘“a battle between two op- 
posing philosophies of life,” that of 
enslaving the people, or that of 
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emancipating them. Amer 
, 7 <a e be governed by discussio 
ig) : Vi NTII NT NG Ere: ‘ : by blind submission, Dr 
- j : ‘ emphasized, and _illust: 

A , . es point by citing his expe 
¢ EERS d iv Be Nazi Germany, particular! 
: r | |) eee . |  nessing proceedings in a N 

In the struggle betwee: 


. S a a = ideologies, America requi! 
> ie J ; ; ' us to discharge responsi! 
, a well as to enjoy privileges 


racy, the speaker said 
should use their trained 
to uphold democracy and 
equality of opportunity f 

An invitation to attend S 
Annual meeting, June 2( 





7% Minneapolis, was extends 
Haines of the Minnesota 
(L. to R.) G. L. Tuve, Mrs. A. E. Stacey, Prof. G. L. Larson and an enthusiastic Tex 


gent led by C. Rollins Ga 
vited the members to come 
for the 56th Annual Meeti 

The guests at the 
table were: Mr. and Mrs. W 
Kuechenberg, Mr. and M 
Burnam, Jr., Mr. and M: 
Szekely, Mr. and Mrs. C 
Mr. and Mrs. Lester T. Av 
and Mrs. L. E. Seeley, M: 
A. E. Stacey, Jr., Prof 
G. L. Larson, Prof. and M 
Tuve, Dr. Clark G. Kueble: 
Mrs. John Howatt, and 
Woods. 








Thursday Technical Session 

H. B. Nottage, who read 
on Turbulence—A Fundamental! Ir 
(L. to R.) Mrs. G. L. Larson, A. E. Stacey, Jr... Mrs. G. L. Tuve tier in Air Distribution, (t 

At the Head Table lished in the ASHVE Jovurnat S 

TION, Heating, Piping & A 
tioning) emphasized that | 
were needed regarding thi 
which has been incomplet 
derstood. The study of the 
nisms of turbulence ren 
frontier, Mr. Nottage said 
tier which is being exp! 
long-range project. How: 
tain engineering applicat 
indicated for dealing wit! 
turbulent diffusion, and f 

Balancing Air Delivery ot 
of Manifold Air Diffusers, G 
Dauphinee and Peter Arg 
be published in the ASHVI 
Section, Heating, Piping & 
ditioning), was outlined 
Argentieri. In this study 
which enabled the autho! 








Annual Banquet with the Texas delegation in foreground 
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e system by the use of prop- 
ly igned and calibrated damp- 
rs tabulated. 

I paper, Air Distribution and 
Draft, by John Rydberg and Per 
Norback. (published in the ASHVE 
TournaL Section, Heating, Piping & 
Ai? mnditioning, January, 1949) 
was read by C. M. Humphreys. The 
discusses the theory of air 
fow and temperature distribution 
in je Formulas are given for de- 
termining the increase in air tem- 
nerature necessary to compensate 

rr the velocity of air impinging on 
ecupants of air conditioned rooms 

Chairman Tuve then turned the 
meeting over to W. H. Driscoll who 
presided over the installation of 
newly elected officers. 

Retiring President Tuve then 
ied the gavel over to the incom- 
ing president, A. E. Stacey, Jr., and 
the 55th Annual Meeting passed in- 
to the pages of Society history 


Resolutions 


WHEREAS, Prof. G. L. Tuve has served 
the Society long, efficiently and faithfully on 
any committees, the Council, and as Vice 
President and President, 

WHEREAS, his very able application of 
his talent to Society affairs, particularly re- 
search, has contributed so greatly to the 
advancement of the art of heating and ven- 
iauor 
BE IT RESOLVED, That the ASHVE ex- 
ends its most sincere thanks to him for hi 
and unselfish efforts in behalf of 


ener 
Society 


WHEREAS, this, the 55th Annual Meeting 
f the Society, has been one of the most 
tstanding Annual Meetings that the So- 
ety has ever held, not only in the all-time 
rd attendance, but also in the quality 
nd interest in the papers presented, in the 
work accomplished at the many committee 
neeting in the enjoyable entertainment 
i for the ladies, the members and the 
and in the number and attraction of 
he exhibits at the 9th International Heating 
nd Ventilating Exposition, 
BE IT RESOLVED, That the appreciation 
j cere thanks of the members of the 
Society be extended 
he Illinois Chapter for the splendid 
ner in which they planned, organized 
nducted the Annual Meeting 
the Officers. the Council and the Staff 
Executives of the Society for their able 
! t of the Annual Meeting 





set 
guests 


authors of the various technical 
esented at the Annual Meeting, for 


“e Knowledge, thought and time which 


tributed in preparing and present- 
“ ne papers 


e.. peakers who addressed the meet- 
ing, 1 their interesting and informative 
— e who so pleasantly entertained 
me ers at different times during the 


; laily newspapers and the technical 
es he fine reporting of the meeting 
lanagement and staff of the Chi- 


Cago | who provided the hotel facilities 


nnual Meeting, for the splendid 

i excellent cooperation. 

70 t manufacturers and the exhibitors 
he ung and Ventilating Exposition 
is ellent displays and to Charles F 


Piping & Air Conditioning, 





The Twin Cities Members 


of 
MINNESOTA CHAPTER 


cordially invite all members of the Society to 
attend 


THE SEMI-ANNUAL MEETING 
June 20 - 22 


Hotel Nicollet. Minn ‘apolis, Minn. 


1949 


©. L. Lilja, President John E. Haines, Chairman 


Minnesota Chapter Committee on Arrangements 











Roth and his staff for the efficient handling heater fins from coiled copper 
of the Exposition 
To the railroads and airway for assistance stock At the firm S research lab 
; —_ submitted oratory, tests on a centrifugal far 
wc. Re ites were demonstrated 
en eee More than 100 ASHVE membe: 
During the tour of the Ilg Elec- and guests turned out for the in 
tric Ventilating Co. plant, 84 mem- spection trip of McDonnell & Miller 
bers and guests witnessed an auto- Inc., held on Thursday, January 27 
matic dipping and insulating proc- at 1:30 p.m. and at other hours dur 


ess for motor insulation, as well as 
a process whereby metal parts were 
washed and dried automatically 


ing the week. In the plant and lab 
oratory, the visitors were shown the 


processes involved in the develop- 


Other automatic machines viewed ment, testing and manufacture of 
were a press which stamped out the company’s products for control 
150 laminations per minute and a ling water level and protecting 
machine which stamped out unit boilers against low water hazards 





Entering the plant of McDonnell & Miller, Inc., for inspection trip 
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Seen at the Exposition 


Three hundred exhibitors .. . air 
conditioning units . . . humidifiers 
. . gas, coal, oil unit heaters... 
blowers ... automatic controls... 
registers ... grilles ...fans... 
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. thermostats... 
. evaporators. ... 
roof cooling 


conversion burners 





kitchen ventilators 
. precipitators ... co! 
. water heaters... pi 
dehumidifiers .. . insulati: 
rials . . . baseboard pane 
copper tubes ... fins co 
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Kansas City—December 6, 1948. At 
the December meeting in the Pine 
Room, Union Station, Pres. H. E. 
Gould called on C. W. Schumacher 
to give a report on the projected 
Student Branch at the University of 
Kansas, Lawrence, Kans. He stated 
that temporary officers had been 
elected. Among them were Presi- 
dent-elect Vance Elder, who spoke 
on the interest of the students. 

Following a report by D. M. Allen 
on the Society’s Annual Meeting 
next month, John James, McDon- 
nell & Miller, Inc., Chicago, was in- 
troduced by L. E. Zumbehl. Mr. 
James described the development of 
steam boilers and also the develop- 
ment of the ASME code for rating 
relief valves for hot water systems. 
He emphasized safety precautions 
and the use of safety devices for 
various types of hot water heating 
systems. Consumer education is 
needed, he said, to acquaint users 
with the refinements that should 
be included in the heating systems 
A question and answer period fol- 
lowed his talk. Attendance 82 


Manitoba—December 9, 1948. A 
regular meeting was not held dur- 
ing December. In its place a mixed 
party was held in the form of a 
Supper-dance at the Highwayman 
on Pembina Highway, and this af- 
fair was judged a success. Attend- 
ance 62. 


Massachusetts—December 15, 1948. 
The December meeting was the 
annua! social meeting held jointly 
with the Boston section of ASRE in 
the Lotus Room of the University 
Club, Boston. In addition to 69 
ASHVE members, 53 refrigerating 


engineers were present for a total 
of 122 


Summary of Local 


Meetings 


This joint meeting featured a so- 
cial hour, dinner, and two guest 
speakers, Denny Myers and W. M. 
Scenna. Mr. Myers, head football 
coach of Boston College, spoke on 
the Holy Cross-Boston College foot- 
ball game. The subject of Mr. 
Scenna’s talk was Deep Sea Fish- 
ing. Both talks were accompanied 
by movies and were thoroughly en- 
joyed by the audience. Attendance 
122. 


Michigan—December 13, 1948. The 
December meeting at the Horace A 
Rackham Memorial Building was a 
dinner held in conjunction with 
the ASRE. Eric Hyde, president of 
the Michigan Chapter, announced 
the offering of the refresher course 
by E.S.D. for engineers wishing to 
take the state examination for reg- 
istered professional engineers. 

Speaker of the evening was H. C 
Hoffmann, of the Carrier Corp., Syr- 
acuse. Introduced by L. A. Burch, 
vice president of the Chapter and 
chairman of the joint meeting, Mr 
Hoffmann gave a paper on the prin- 
ciples of the air conditioning equip- 
ment and distribution system as ap- 
plied to a large hotel building in 
Cincinnati. He stated that the cen- 
tral system handles approximately 
one-quarter of the total air through 
the conditioning equipment and 
distribution system. Mr. Hoffmann 
compared various systems in terms 
of cost of controls and feeling of 
discomfort. Following the presen- 
tation of the paper, many questions 
were asked by the members. At- 
tendance 77. 


Minnesota—December 6, 1948. The 
December meeting was held at the 
Curtis Hotel following a dinner at 
6:30 p.m. 
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Chapter 


G. M. Kendrick of the program 
committee was introduced by O. L 
Lilja as the person who had ar 
ranged for the speaker of the eve 
ning. This speaker was T. A 
Walters, director of research for th: 
American Blower Corp., Detroit. M: 
Walters gave an informative talk 
on the subject of Fan Selection 
From An Acoustic Viewpoint. He 
displayed special representative 
performance charts and discussed 
their proper use in selecting a fan 
An interesting question and an- 
Swer period was held at the conclu- 
sion of Mr. Walters’ discussion. 

Business conducted included 
reading the treasurer’s report by 
Pres. O. L. Lilja, who presided over 
the meeting. L. J. Krause, chair- 
man of the entertainment commit- 
tee, was in charge of the program 
He also announced the entertain- 
ment for the January meeting. At- 
tendance 111. 


Montreal—January 10, 1949. The 
annual curling bonspiel was held at 
the St. George Curling Club. Curl- 
ing started at 12:30 p.m. and din- 
ner was held at 6:45 p.m. At 7:50 
Pres. Leo Garneau called the meet- 
ing to order and then turned it 
over to B. J. Horsburgh, chairman 
of the golf and curling committee 
Awards were given to the following 
teams: first award—C. Hennesey, 
S. R. Plamondon, W. J. Robinson 
and James Baker; runner up—Ivan 
McDonald, H. E. Blatherwick, John 
Reid, and J. F. Woodcock. 

Thanks were given by the Chap- 
ter to the golf and curling commit- 
tee which consisted of B. J 
Horsburgh, chairman, Jack Wright, 
W. G. Hole and J. J. Cosgrove. At- 
tendance 70. 


Montreal—December 14, 1948. The 
Chapter’s December meeting, held 
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at the Berkeley Hotel, was the an- 
nual Christmas party and Past 
Presidents’ Night, with Pres. Leo 
Garneau presiding. Past Presidents’ 
pins were presented to the follow- 
ing: G. Lorne Wiggs, F. J. Friedman, 
C. W. Johnson, F. A. Hamlet, A. B. 
Madden and T. H. Worthington. 

J. J. Cosgrove was assisted by 
S. W. Salter in directing the enter- 
tainment. Presents were distributed 
by Mr. Cosgrove, disguised as Santa 
Claus. Attendance 64. 


New York—January 17, 1949. 
Ninety members and guests at- 
tended the meeting of New York 
Chapter on January 17th, at which 
Pres. A. A. Bearman presided. 

C. S. Koehler, chairman of the 
membership committee, announced 
the names of 20 new Chapter mem- 
bers. 

The following chapter nominat- 
ing committee was appointed, with 
instructions to report at the Febru- 
ary meeting: H. H. Bond, Chairman 
and C. S. Koehler, H. J. Ryan, W. A. 
Sherbrooke, and M. C. Giannini. 

The subject Solar Energy and the 
Air Conditioning Engineer was pre- 
sented by G. V. Parmelee, research 
fellow at the ASHVE Research Lab- 
oratory in Cleveland. Mr. Parmelee 
discussed the transmission of solar 
energy from the sun to the earth, 
and explained the special apparatus 
used at the Laboratory for meas- 
urement of the energy received by 
direct radiation from the sun, and 
by diffuse radiation from the sky. 

Mr. Parmelee discussed the meth- 
ods given in THE GurpE for comput- 
ing the heat transfer from the sun 
and from the outside air through 
glass walls and roofs. After illus- 
trating the difference between peri- 
odic and steady state heat flow, and 
illustrating the difficulty of relating 
the instantaneous heat gain to the 
actual cooling load, the speaker ex- 
plained the method of using simpli- 
fied equivalent temperature differ- 
ential tables prepared by J. P. 
Stewart, for determining the cool- 
ing load due to heat transfer 
through walls and roofs. In his 
talk, Mr. Parmelee referred fre- 
quently to the Cooling Load chap- 
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ter of THE Guipe, and showed the 
relation between the data collected 
at the ASHVE Research Laboratory 
and the tables published.in THE 
GUIDE. 

Mr. Parmelee’s talk was greatly 
appreciated by the members be- 
cause they felt that as a result of 
it they would now be able to make 
better use of the design informa- 
tion published in Chapter 15 of 
Tue Guipe. Attendance 90. 


New York—December 14, 1948. The 
December meeting was in the form 
of a Christmas party, held in the 
Building Trades Club, New York 
City. A fine dinner, excellent enter- 
tainment, and dancing provided 300 
members and guests with one of the 
most successful parties ever held by 
the Chapter. 

Bernard Leventhal, chairman of 
the Christmas party committee, was 
in charge of the program and ar- 
rangements. 


New York—November 15, 1948. 
Following a social hour and a din- 
ner in the Building Trades Club, 
Pres. A. A. Bearman called upon 
membership chairman C. S. Koehler, 
who gave a membership report. 
President Bearman then read a no- 
tice of meetings of various engineer- 
ing societies listed by the Engineer- 
ing Societies Council of New York. 

At the invitation of President 
Bearman, C. A. McKeeman, assist- 
ant to the president of ASHVE, 
spoke briefly on the progress of 
ASHVE research and mentioned the 
support being given the research 
program by industry and by ASHVE 
members. 

Program chairman A. A. Giannini 
introduced Henry Sleik, vice presi- 
dent of W. B. Connor Engineering 
Corp., New York, who spoke on the 
subject: Odors, Their Nature, Cause 
and Control. 

Mr. Sleik traced the attempts 
made in defining odors and out- 
lined the methods used for odor 
control, such as ventilation and ad- 
sorption using activated carbon. He 
also showed slides of available 
equipment for adsorption of odors 
and described the use of the equip- 
ment. He referred to the potenti- 
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alities of odor adsorption 
tributing to the economy 
air conditioning systems 

At the end of the present 
the subject, Mr. Sleik a 
questions on the use of a 
carbon equipment and on 
quirements for keeping it | 
ating condition. Attendanc: » 


Northeastern Oklahoma—D 
8, 1948. A period of fellows 
a dinner preceded the D: 
meeting in the Red Lacqu: 
of the Alvin Hotel, Tulsa 
business matters were disposed 
before the guest speaker ] 
James, was introduced by F. y 
Thomas, chairman of the progray 
committee. Mr. James spok: 
cent Research Development ; 
Water Heating and answered ques- 
tions during the discussion perio 
which followed. 

Chapter business conducted 
this meeting included dis 
and adoption of the by-laws recon- 


mended by the constitution and by- j 


law committee and election of W.& 
Lee as Chapter delegate and F. \ 
Thomas as alternate, to attend th: 
Chicago Meeting. Boyd Purifoy 
quested that a committee be chos 
to investigate the new proposed 
code for refrigeration. President | 


read the proposed code to the Chap- 


ter and a lively discussion { 
A committee consisting 
Penafeather, Chairman, T.£ 
Spangenberg and J. N. Watt 
appointed. 

Presiding over the meeting 
W. R. Lee, president. Attendance 


Oklahoma — January 10, 1949 
dinner preceded the meetin 
Beverly's Drive-In. Speake! 
evening was J. W. May, di! 
research, American Air Filter © 
Inc., Louisville, Ky. 
an interesting talk on ai! 
with emphasis on the role 
tronics in air filtering equipme. 


IQ 


He also showed slides of the aller 
ent types of electronic precip tat 
and discussed the latest trends © 


air cleaning. During his to * 


1949 
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as assisted by Dallas Deem. 


fay 
H. Spaan presided. Attend- 


ance 


Ontario—January 3, 1949. Follow- 
ng dinner at the Royal York Hotel, 
pres. E. G. Spall called the meeting 
mo order. N. A. Smith reported on 
Sthe progress on the Canadian Room 
ommittee, pointing out that the 
anadian Room will be the recep- 
Mion room in the Stevens hotel for 
anadians attending the 55th An- 
ual Meeting. This room will be 
Moperated by a joint committee of 
epresentatives from Montreal, To- 
onto and Winnipeg Chapters. 
Introduced by Robert Dunn, the 
speaker of the evening was H. A. 

fosher, of the engineering depart- 
ment of Eastman Kodak Co., Roch- 
jues- fester, N. Y. Mr. Mosher spoke on 
eri’ PeWhen Is Air Conditioning of the 

: fodern Factory Advisable? Using 

i at [slides to illustrate his talk, he dealt 
hiefly with the economic aspects of 
com- [gir conditioning in industrial plants, 


i by- pend discussed the types of plants 


W.2. where air conditioning is advisable 
*.M Zand necessary. A discussion period 
i the #followed Mr. Mosher’s address. At- 


endance 95. 


y 


MiVeT 


Pane aire nero 








8 PE AL I 


* 

bf 
+ 
x 


|) Oregon—December 9, 1948. Mem- 
Mbers of the Oregon Chapter enjoyed 
mthe humor of Rev. John B. Delau- 
ay, who spoke on his experiences 
Min India, In the Land of Heating 
nd No Ventilating. 
Rev. Delaunay, head of the psy- 
mhology department and also dean 
bf men, Portland University, related 
hat he had been sent to India for 
he good of the Church and later 
as returned to the United States 
or the good of India. For the bal- 
h @nce of his nontechnical talk he de- 
or of iled many of the differences in 
.¢ é likes and dislikes of the Hindus 
nd Mohammedans; the result of 
Iters efriending the natives; the diffi- 
elec: ulties encountered in ordinary liv- 
nent g, and the ingenious expedient he 
fer: eveloped to provide the visiting 
ators ishop with a good dinner. 
is in After « brief recess, the meeting 
Mr as resumed for business. Pres. E. 
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R. Lokey gave a report of actions 
taken at the previous board of gov- 
ernors meeting, including K. N. 
Flocke’s report regarding the 6th 
Air Conditioning Conference. Mr. 
Flocke then gave a report to the 
chapter on this conference, which 
will be held March 24 to 26 at Ore- 
gon State College, Corvallis. These 
dates were approved by Prof. E. C. 
Willey. 

President Lokey read a report of 
the membership committee, follow- 
ing which W. H. Stover gave a re- 
port on the legislative committee. 
He said that this committee has 
been conferring with the Oregon 
State Board of Health, and has rec- 
ommended some changes in the reg- 
ulations for industrial health. The 
forced warm air heating code was 
reported on by Walter Hanthorn. 

Other business included reports 
by Treas. J. H. Bonebrake and, 
Chapter Delegate J. P. McDermott. 
A social committee report by J. A. 
Freeman set the Christmas party 
date for December 23, 1948. W. J 
Widmer, chairman of the committee 
for mementoes for past presidents, 
stated that his committee recom- 
mended presentation of properly 
identified bookends to past presi- 
dents. This recommendation was 
unanimously approved by the chap- 
ter. 

Pres. Lokey announced that the 
Council had elected W. B. Morrison 
a member of the ASHVE Nominat- 
ing Committee. Mr. Widmer gave a 
report on the Society’s TAC on 
Panel Heating and President Lokey 
then asked for volunteers to cover 
the panel heating committee meet- 
ings in Chicago. Mr. Morrison of- 
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fered his services. Attendance: 72 


Pacific Northwest — January 11, 
1949. A debate on temperature con- 
trols marked the January meeting 
in the Engineers Club, Seattle, 
which was presided over by Pres. 
L. L. Bysom. The debate was con- 
ducted by three speakers, with E. L 
Weber as referee. The speakers 
were: S. D. Peterson, of the Johnson 
Service Co., who presented the side 
of pneumatic controls; M. N. Mus- 
grave, of Barber-Colman Co., who 
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took the opposite side of electric 
controls; and P. B. Tack of the 
Minneapolis - Honeywell Regulator 
Co., who presented the main points 
of both electric and pneumatic con- 
trols. 

After the three speakers had com- 
pleted their presentations, an open 
discussion and question-and-answer 
period was conducted. 

J. D. Sparks, chairman of the en- 
tertainment committee, was _ in 
charge of the program. A business 
discussion was held on the subject 
of the chapter's delegate to Chicago, 
and the subject of the next meeting 
was announced. Attendance 64 


Pittsburgh—January 10, 1949. Re- 
search in the field of heating was 
discussed by L. N. Hunter. Speaking 
before the Chapter in Hotel Webster 
Hall in Pittsburgh, Mr. Hunter, vice 
president and chairman of research 
for the National Radiator Co., 
Johnstown, Pa., pointed out the dif- 
ference between pure and applied 
research. He outlined the function 
of research committees and de- 
scribed some of the changes taking 
place in the study of heat. After 
his talk, Mr. Hunter answered ques- 
tions from the audience. 

During the business part of the 
meeting, B. B. Reilly gave the treas- 
urer’s report and E. C. Hach re- 
ported on memberships — «= 
Kirkendall of the program commit- 
tee announced P. S. Park, Jr. of A. 
M. Byers Co., Pittsburgh, as the 
speaker for the February meeting 
The meeting, said Mr. Kirkendall, 
would be held on the first Monday 
in February. T. F. Rockwell dis- 
cussed aspects of the Society. 

A dinner preceded the regular 
meeting, at which Pres. H. E. Park 
presided. President Park also intro- 
duced the speaker of the evening 
Attendance 53. 


Rocky Mountain—December 8, 1948 
Paul H. Wright was the dinner 
guest at the dinner meeting held 
at the Olin Hotel. Several business 
matters were brought up, including 
memberships, past presidents’ pins, 
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and the code committee. Nelson H. 
Brickman reported that a rough 
draft of the proposed code would be 
completed. After revisions, he said, 
recommendations will be made to 
an advisory committee before the 
draft is brought to the City Coun- 
cil’s attention. Chapter members 
voted to accept the recommenda- 
tions of the code committee. 


Pres. Fred Janssen, presiding over 
the meeting, announced the ap- 
pointment of E. J. McEahern as 
delegate to the Chicago Meeting. 
President Janssen will act as alter- 
nate. The chapter voted expenses 
for the chapter delegate, and the 
meeting was then turned over to 
L. M. Hook of the program commit- 
tee. 

Mr. Hook introduced the guest 
speaker, R. L. Gordon, gas utiliza- 
tion engineer with the Public Serv- 
ice Co. of Colorado, who spoke on 
The Effect of Altitude upon Com- 
bustion. 


Mr. Gordon stated that the com- 
position of natural gas in Denver 
and vicinity is about 75 percent 
methane, 5 percent ethane, 15 per- 
cent nitrogen and 5 percent other 
gases, but no carbon monoxide. The 
gas has a heating value of 980 Btu 
per cubic foot referred to sea level 
conditions or about 830 Btu per cu- 
bic foot under Denver conditions. 
In combustion, 11.8 percent is the 
ultimate attainable carbon dioxide 
content of the flue gases with no 
excess air. Mr. Gordon cautioned 
that flue gas measurements of both 
oxygen and carbon dioxide should 
be made in order to avoid gross 
errors, possible when only carbon 
dioxide content is measured. The 
production of carbon monoxide will 
be accompanied by aldehydes which 
impart a sweetish odor to the flue 
gas. The kindling temperature of 
the gas-air mixture varies from 
1100 to 1400 deg F and the maxi- 
mum flame temperature is about 
3500 deg F. Stack losses increase 
rapidly as the flame temperature 
approaches 3500 deg F unless an 
economizer is used. Natural gas has 
a speed of flame propagation of 1.2 
fps as compared to 8 fps for hydro- 
gen. The low rate of flame propa- 
gation decreases the possibility of 
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flashback and increases the possi- 
bility of blowoff of the flame. 

Air at the altitude of Denver con- 
tains only 85 percent as much oxy- 
gen per cubic foot as air at sea 
level. Mr. Gordon demonstrated 
this effect by means of apparatus 
including a pressure-vacuum pump, 
a pressure gage, and a spherical 
glass bell jar containing an inflated 
rubber balloon. 

The heating capacities of gas ap- 
pliances in Denver will, in general, 
be reduced about 20 percent below 
sea level conditions. Often minor 
changes will restore sea level rating. 
Design of appliances must provide 
for passage of larger gas-air mix- 
tures in Denver. The efficiencies of 
gas appliances operating under 
high-altitude conditions will change 
very little, Mr. Gordon said. 

Appliances to be used in Denver 
may be tested at sea level condi- 
tions by applying 126 percent of the 
Denver rating. The results of such 
a test will be comparable to results 
obtained when the appliance is 
operated at Denver conditions with 
a Denver rating applied. 

An enthusiastic question and an- 
swer period followed the talk. At- 
tendance 31. 


St. Louis—January 4, 1949. A num- 
ber of business matters were taken 
up at the January meeting held in 
the York Hotel, following which Mr. 
Williamson of the Union Electric 
Power Co. spoke on fly ash. 

Reports to the membership in- 
cluded: treasurer’s report; report 
on attendance, by E. T. Clucas; 
membership report by H. R. Halt, 
chairman of the membership com- 
mittee: and W. A. Russell reported 
on the February meeting. 

F. E. Ince invited the chapter to 
attend the ASRE meeting at Bill 
Medarts on January 10. The speak- 
er at the meeting, said Mr. Ince, 
would be W. S. Bodinus, district 
manager, Carrier Corp., Chicago, 
who would discuss High Pressure 
Air Distribution. Following a mo- 
tion by Mr. Clucas, the chapter un- 
animously agreed to hold a dinner 
dance in the Spring. 
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Pres. B. L. Evans, presid 


the meeting, stated that t! b 7 


of governors had been wor xine 

the rules and by-laws of th. Ch». 
ter. J. H. Carter further poi:ted », 
the need for changes in them. 
chapter then authorized the see» 
tary to reproduce and mai! a } 
of suggested rules and by-laws 

the members. 


Mr. Williamson’s talk was jl. 
trated by slides, and covered in &. 
tail the work of the electric cor. 
pany at the Cahokia power plan 
reducing fly ash, which compry 
10 percent of the air pollution 
the St. Louis area. The progry 
for reduction of fly ash, describy 
by Mr. Williamson, involved $4.0. 
000 directly for dust collectors ay 
$12,000,000 indirectly for improv. 
ment of power plants. Non-res. 
dustrial sources of air pollutic 


son. A spirited question and answe 
period followed. Attendance 6! 


Shreveport—December 9, 1948. ! 
the Colonial Room of the Cadd 
Hotel, chapter members elected th 
following candidates: A. H. 0" 
president; B. E. Segall, Jr 
president; S. W. Beaty, secretan 
R. M. Hood, treasurer. P. O. Rot 
man, W. S. Evans, R. M. Hood, A = 
Otto, B. E. Segall, Jr., S. W. Beaty 
and W. F. FitzGerald were elect 
to the Board of Governors 

Reports were made by the legis: 
tive, finance, membership, and pu? 
licity committees. President Fiv- 
Gerald, who presided over the mee 
ing, appointed the following to \% 
auditing committee: B. E. Sega 
Sr., R. M. Hood, and A. H. Otto 


The guest speaker was L. W. Cu 


ningham, of Oakite Products Com 


Introduced by Mr. Otto, Mr. Cun 
ningham spoke on Cooling Towe’ 
After Mr. Cut 
ningham’s talk, Mr. Otto gave? 
brief discussion of why people * 
tend ASHVE meetings. It was a” 


Water Treatment. 


nounced that J. W. May, Louisvili 


Ky., would be guest speaker for t 
January meeting. Mr. Segall 
appointed chairman of the prog!” 


committee. Attendance 39 
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Shreveport—November 10, 1948. A 
alk on Professional Air Control in 
960 was given by ASHVE Pres. G. L. 
+ the dinner meeting held in 
he Washington-Youree Hotel. In 
nddition to predictions as to the 
rend of air conditioning in the 
uture, Professor Tuve made some 
omments on engineering as a pro- 





2 yession. During the business part 


f the meeting, the following mem- 
hers were elected to the nominating 


. committee: B. E. Segall, Sr., P. O. 
"Rottman, S. W. Beaty, J. W. Brown, 
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and A. H. Otto. Attendance 44. 


Shreveport—October 23, 1948. Pres. 
w. E. FitzGerald called the meeting 
to order in the Colonial Room of 
the Caddo Hotel at 6:00 p.m. All 
business was dispensed with and the 
meeting was turned over to A. H. 
Otto, who introduced Harold Abbot, 
director of the Dale Carnegie School 
on Human Relations and Effective 
Speaking. Mr. Abbot, in spite of a 
bad throat, gave a most interesting 
talk. 


South Texas—December 17, 1948. 
Discussion of the Chicago meeting 
was one of the highlights of the 
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December gathering in the Rice 
Hotel, Houston. C. R. Gardner of the 
North Texas Chapter gave a talk 
about the Annual Meeting, and a 
collection was made to help send 
members of the student branches at 
Texas A. & M. and the University 
of Texas to Chicago. 

A discussion was led by B. P 
Fisher relative to proposed student 
branches at Rice Institute and the 
University of Houston. Reg F. Taylor 
reported on the progress of the 
chapter for the first eight months 
of the fiscal year 

The meeting was turned over to 
H. L. DeVines who, in the guise of 
Santa Claus, distributed presents 
from the grab bag. Attendance 76 


Virginia—January 13, 1949. Acting 
Pres. J. E. White welcomed the 
guests and announced the movie, 
Quality Control from Ore to Fin- 
ished Product. This 40-minute 
movie was about seamless copper 
tubing. 

Following, the business meeting 
was conducted. J. F. Boyenton an- 
nounced that the speaker at the 
February meeting would be Al 
Hanson, vice president, Drayer- 
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Annual! joint meeting of Washington Chapter ASHVE and Washington-Baltimore 
Section, ASRE, Washington, D. C., om 12, 1949 

Left to right at speaker’s table: An entertainer; C. W. Hottel, ASRE; A. S. Gates, 

Jr., ASHVE; A. C. Crawford, ASRE; L. Bert Nye. Pc ASHVE;; Dr. Louis Kayser; 

W. J. Dugas, ASRE; J. G. Muirheid, ASHVE: P. H. McKim, ASHVE; and 


W. O. Kline, 


ASRE 
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Hanson Co. The subject of Mr 
Hanson’s speech will be The Heat 
Pump and Its Application. E. I 
Capps then gave a membership re 
port, which was followed by a re 
port from Sec’y D. E. Phillips. He 
stated that the chapter had held 
four meetings during 1948 and the 
average attendance was 28. During 
1948, securing speakers and plan 
ning the programs was the respons 

bility of Mr. Boyenton, program 
committee chairman. 

Mr. Phillips also gave the trea: 
urer’s report, after which member: 
voted that all reports be accepted 
The meeting was then turned over 
to Mr. Boyenton, chairman of the 
nominating committee, and the 
election of officers was held. The 
following officers were elected: J. E 
White, president; W. P. Robinson 
vice president; D. E. Phillips, secre- 
tary; W. C. Urrutia, treasurer; and 
R. C. Thomas, J. J. Shanahan, and 
E. D. Duval, Board of Governors 
Attendance 37 


Washington, D. C.—January 12, 
1949. The chapter and the Balti- 
more-Washington section of ASRE 
held their annual joint meeting at 
the Burlington Hotel, Washington 
D.C 

Dinner was preceded by a social 
hour. Following dinner, the meeting 
was called to order by W. J. Dugas 
a past chairman of the ASRE sec- 
tion, who presided as master of 
ceremonies. A number of impromptu 
talks were made and entertainment 
was provided by the Six Happy 
Hicks, a musical organization of the 
washboard variety They were 
roundly applauded. 

The master of ceremonies then 
presented L. Bert Nye, Jr., of the 
chapter, who introduced the speaker 
of the evening, Dr. Louis Kayser, 
dean of students and professor of 
European history, George Washing- 
ton University. Dean Kayser, a ra- 
dio commentator and speaker, spoke 
on the subject, The World Today 
He briefly analyzed the points of 
contention in the Dutch-Indons 
sian, Arab-Jewish, and Chinese Na- 
tionalist-Communist conflicts, and 
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recommended action to be taken by 
this country. Attendance 68. 


Western New York—January 10, 
1949. Two Society officers, L. E. 
Seeley, treasurer, and A. V. Hutch- 
inson, secretary, were present at the 
January meeting which began with 
dinner at the University Club. Plans 
for the February meeting were out- 
lined by F. J. Weber who said that 
this meeting would be held at the 
New York State Institute of Applied 
Arts and Sciences, and the program 
would include a panel discussion 
with students of the Institute. 

ASHVE Secretary Hutchinson re- 
ported on the activities of the So- 
ciety during the previous year and 
discussed plans for the coming year. 
On behalf of the chapter, Joseph 
Davis presented Mr. Hutchinson 
with a gift consisting of a metal 
desk set. The set was of modernistic 
design and contained a letter opener 
and a pair of scissors. On the cover 
of the case was a plaque bearing an 
engraved inscription. The chapter 
made the gift of this case to the 
Society’s Secretary in appreciation 
of his long and consistent service 
with the Society. 

The activities of ASHVE were de- 
scribed by Dean Seeley. He stressed 
the way in which the Society’s in- 
come is spent, and further reported 
that student membership is being 
increased, with no age limit because 
many of the older boys were coming 
to school under the G.I. Bill of 
Rights. The unanimous opinion of 
the Chapter was that Dean Seeley’s 
talk was very enlightening, giving 
an insight into the activities of the 
Society. Pres. Edwin Woolcott pre- 
sided. Attendance 48. 


Western New York—December 15, 
1948. The December meeting at 
Buffalo was an enjoyable one held 
in the traditional festive spirit of 
the Christmas season. D. J. 
Mahoney acted as master of cere- 
monies. After bowling, cards, and 
other games, awards were distrib- 
uted and a buffet supper was served. 
Attendance 75. 
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Student Branch 


Texas A. & M. College—December 
7, 1948. The December meeting in 
the Fin and Feather Club of Bryan 
was the annual joint meeting of the 
Student Branch with the Texas and 
the Shreveport, La., Chapters. Visit- 
ors included: B. S. Foss, Jr., presi- 
dent, North Texas Chapter; C. C. 
Quin, president, South Texas Chap- 
ter; I. W. Wilke, secretary, South- 
west Texas Chapter; W. E. Fitz- 
Gerald, president, Shreveport, La., 
Chapter; Karl Martino, president, 
University of Texas Student Branch; 
and W. E. Long, professor of me- 


chanical engineering, Univ: 
Texas. All of these visit 
short talks. 

Guest speaker was Joh: 
chief research engineer for 
nell & Miller, Inc., Chica 
James, who was introduced | 
Blum, outlined the history 
velopment of hot water hea 
illustrated his talk with 
numerous systems and thei) 
At the conclusion of his 
short question and answe: 
was conducted, with emp! 
control valves. 

Pres. S. E. Ammons presic 
the meeting. Attendance 9 








Cc. V. Franks 





John Palasics 


NEW LABORATORY STAFF MEMBERS 


Three engineers have been added 
to the ASHVE Research Laboratory 
in Cleveland, according to a recent 
announcement by L. N. Hunter, 
chairman, Committee on Research. 
The new members are: Clifford V. 
Franks, John Palasics, and Lester 
Schutrum. 

Now serving as a research engi- 
neer on the program on panel heat- 
ing and cooling, Mr. Franks has had 
10 years of research experience 
with the Brush Development Co. 
and with Battelle Memorial Insti- 
tute. His experience includes work 
on underwater detection equipment 
and on special instruments for 
measuring surface finish and vi- 
bration. In addition, he has in- 
vestigated magnetic recording de- 
vices and has done research on 


fuels. He has a BS. degree in 
physics from Case Institute of 
Technology. 


Mr. Palasics is investigating th: 
characteristics of ventilation je 


His B.S. in mechanical engineerin: 
was earned at Fenn College, and he 
has also taken advanced studies 


fluid mechanics and aerodyna! 
at Case Institute of Techno 


Before joining the Laboratory staf 


he was research engineer 
Lewis Memorial Propulsion Lab 
tories of the National 


a 


Advisor 


Committee on Aeronautics. Ther 


he investigated superchargers 
jet propulsion equipment. 


Mr. Schutrum’s work at the Lé 


and 


AD- 


oratory is in the capacity of assis‘- 
ant research engineer on the pane. 


r 


heating and cooling researc! pro)- 
ect. A veteran of World War II, he 
was three years in the U. S. Army 


Signal Corps, serving with 


dio Intelligence Division, with 1! 
months in the ETO. He holds 4 


B.S. in Mechanical Engi! 


from Fenn College. 
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e following list. 


Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for 
embership in the Society. All applications for membership are to be sent to the Secretary and the names of applicants 
d their references shall be printed in the next issue of the Journat of the Society or sent to the members in other approved 
sanner as ordered by the Council. When the replies are received from references, the Candidate's application shall be 
bmitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 

When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and assigned his 
ade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During the past 
honth, 234 applications for membership have been received and the names of these men and their sponsors are published in 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
e Council, urge members to assume their share of responsibility of receiving these candidates into membership by ad- 
ising the Secretary promptly of any whose eligibility for membership is in any way questioned. 

All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which it is 
he duty of every member to promote. 


Unless objection is made by some member by March 25, 1949, these candidates will be balloted upon by the Council. Those 


Mblected to membership will be notified by the Secretary immediately after election. 


serveeNn, E. A., Sales Repr., John Inglis 
Co. Ltd. Proposers: J. J. Lawlor, W. 

| R. Blackhall. Seconpers: R. A. Leith, 
y. J. Jenkinson. 


Banks, J. B., Regional Mgr., Minneapo- 
lis-Honeywell Regulator Co. (Ad- 
vancement). Prorosers: J. T. 
Burtchaell, R. E. Chase. S&cONDERS: 
S. D. Peterson, William Gehrs. 

Barrett, D. M., Avery Engineering Co. 
Proposers: Dennis Boggs, Lester T. 
Avery. Seconpers: L. C. Burkes, H. 
R. Weiner. 

Becker, H. P., Chief Engr., Center Air 
Conditioning Corp. Proposers: P. B. 
Gordon, Shigeki Hiratsuka. Seconp- 
ers’ A. A. Bearman, Bernard 
Leventhal. 

Benoix, C. B. B., Automatic Burner 
Corp. Proposers: R. F. Connell, A. A. 
Emrick. Seconpers: R. E. Moore, C. 
E. Lewis. 

Benz, D. L., Sales Engr., The Trane Co. 
Proposers: E. R. Lokey, R. C. 
Chewning. Seconpers: W. D. Maxweil, 
J. P. McDermott. 

Bequitcarp, M. E., Owner. Proposers: 
J.R. Howard, W. G. Lathrop. Seconp- 
ers: G. F. Murray, J. B. Landry. 

Bouren, A. H., Partner, Bohren Plumb- 
ing Service & Supply Co. (Advance- 
ment). Proposers: A. B. Morrison, 
Dick Blankenship. Seconpers: K. H. 
Hanson, A. N. Hoss. 

Braak, J. W., Sales Engr., Johnson 
Service Co. Proposers: A. W. Cooper, 
P.C. von Rosenberg. Seconpers: H. 
H. Herman, F. C. Allen. 

Broce, T. E., Design Engr., D. B. 
Wesstrom. Proposers: A. S. Robinson, 
M. G. Kershaw. Seconvers: John 
Campbell*, G. L. Robinson. 

Brown, C. L., Jr., Student-Undergradu- 
ate Asst. University of Illinois. Pro- 
posers: S. Konzo, R. J. Martin*. Sec- 


OnDERS: J. R. Carroll, Jr., J. R. 
Fellow 


* Non-member 


Butter, E. L., Sales Engr., Perkins 
LeNoir Co. Proposers: E. S. Wilkins, 
C. A. Corbit. Seconpers: A. C. 
Perkins*, H. R. Keperling. 


Bure, I. X., Advertising & Sales Promo- 
tion Mgr., Utility Appliance Corp. 
Proposers: J. B. Venneman, J. S. 
Earhart. Seconpers: R. J. Petersen, 
Leo Hungerford. 

Buria, H. W., Swiss Repr. Sales Mer., 
Svenska - Flaktfabriken. Proposers: 
Walter Hausler, L. F. de Bruyn. Sec- 
onverS: R. H. Goerg, Aldo Gini. 


BurtcHaetrt, J. T., Pres... Rushlight’s 
Inc. (Advancement). Proposers: J. D 
Kroeker, B. W. Farnes. Seconpers 
J. B. Banks, S. D. Peterson. 


Byrp, B. L., Engr., Paul Scheurer Engi- 
neering Co. Proposers: J. OD. 
Poythress, J. O. Gillham*, F. L. Gray 


Cartson, R. L., Sales Engr., Arthur 
Forsyth Co. Proposers: K. R 
Murhard, L. R. Jones. Seconpers: C 
W. Brissenden, J. B. Banks. 


Cuark, James E., Chief Fan Engr., Gen- 
eral Blower Co. Proposers: G. F. 
Spooner, M. M. Hattis. Seconpers: 
G. D. Haberer, L. L. Solstad. 


CrarkK, M. V., Jr., Air Cond. & Htg. 
Design Engr., United Electric Serv- 
ice. Proposers: M. E. Phillips, O. H. 
Atkins. Seconpers: W. E. FitzGerald, 
A. H. Otto. 


Crayton, W. N., Student, Purdue Uni- 
versity. Proposers: W. T. Miller, F. 
B. Morse. Seconpers: L. M. Zoss, D. 
M. Long. 


Couums, W. J., Jr., Partner, Collins & 
Gould, Cons. Engr. Proposers: J. R. 
Patten, G. T. Donceel. Seconpers: H. 
S. Shafer, J. H. Carnahan. 


Connor, T. C., Asst. Mech. Engr., Pan- 
ama Railroad Co., Commissary Div. 
Proposrers: Prof. A. A. Locke*, Prof. 
G. H. Tweney*. Seconpers: L. M. 
Patrick*, Dr. G. P. Loweke*. 
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Cooke, E. R., Asst. Mgr., Cooper Supply 
Co. Proposers: A. D. Holmes, Edwin 
Jones. Seconpers: H. W. Looney, R 
E. Pauling. 

Craic, J. W., Design-Engr., C. F. Braun 
& Co. Proposers: Nicholas Nassir, 
Leo Hungerford. Seconpers: M. C. 
Greiner, A. J. Hess. 


CULBERTSON, Reaver, Mgr. & Head of 
Co., B, E. Culbertson Co. Proposers 
E. T. Houlihan, J. R. Murphy. Sec- 
onpvers: H. A. Essley, R. T. Schoerner. 


Devero, L. T., Mgr., Armstrong Cork 
Co. Proposers: Frank McPherson’, 
W. R. Lee, Seconvers: Boyd Purifoy, 
R. F. Shoemaker. 


Devore, A. B., Sales, American Radiator 
& Standard Sanitary Corp. Proposers: 
E. H. Lloyd, W. E. Kingswell. Sec- 
ONDERS: W. D. Marshall, R. A. Grant 


Doerinc, T. R., Sales Engr., Waterman 
& Waterbury Co. Proposers: A. B 
Algren, W. A. Swenberg. Seconpers: 
D. E. Sedgwick, Leland Lincoln. 


Duke, R. E., Norman S. Wright & Co 
Proposers: N. S. Wright, Jr.. W. L. 
Johnson. Seconpers: E. R. Lokey, 
K. R. Murhard. 


Dwyer, Austin, Heating Field Office 
Mgr., J. L. Murphy, Inc. Proposers: 
R. R. Ferguson, William Drew. Sec- 
onvers: Arthur Ritter, M. C. Giannini. 

Dyson, R. H., Vice Pres., Canadian Ice 
Machine Co., Ltd. Proposers: H. R. 
Roth, M. W. Shears. Seconpers: R. A. 
Stencel, R. S. Mathison. 


Er_tpaum, Louts, Pres., Aircon Heating 
Co., Inc. Proposers: Louis Rubin, 
C. F. Mally. Seconpers: T. H. Mabley, 
M. H. Gross. 


Exvizarpi, Ratpx, Air Cond. Engr., Cary 
B. Gamble & Associates. (Advance- 
ment). Proposers: T. A. Stokes, C. B. 
Gamble. Seconpers: G. E. May, W. H. 
Grant, Jr. 


143 


e fe erernrecaeet = 


mm 


sf. 


rwore erte 


servrweF fee 








J QURNAL 


coy 


SECTION 





=, 

Estes, Epwin C., Chief Draftsman, Hosmer, W. F., Sales Mgr., Hook & Huddleston*, C. W. Saunde><* < 
Northern Pacific Railway. (Advance- Ackerman, Inc. Proposers: H. R. onpers: H. C. Satterfield’ wy ; 
ment). Proposers: A. B. Algren, F. A. Kornblum, J. P. Lyon. Seconpers: Wilson*. ; 


Morris. Seconpers: E. A. Johnson, 
R. E. Backstrom. 

Ewrncer, J. W., Htg. Engr., Ewinger 
Supply Co. Proposers: Milton 
Meuler*, H. W. Leake*. Seconpers: 


P. H. Bacher*, W. C. White*. 


FARMAN-FARMAIAN, FarovucH, Student, 
University of Illinois, Proposers: J. R. 
Carroll, Jr. S. Konzo. SECONDERs: 
J. R. Fellows, A. N. Fleming. 

FINKBEINER, J. E., Mfrs. Repr., E. A. 
Finkbeiner. Proposers: W. B. 
Morrison, Dick Blankenship. Sec- 
onpers: K. H. Hanson, C. W. 
Brissenden. 

Frazier, J. E., Pres. & Secy., Frazier- 
Simplex, Inc. (Advancement). Pro- 
posers: J. F. Collins, Jr., R. A. Miller. 
Seconpers: E. H. Hobbie, J. S. 
Herbert. 

FRENGER, GuNNAR, Tech. Mgr., C. M. 
Mathiesen & Co. Proposers: G. L. 
Wiggs, D. L. Lindsay. Seconpers: 
N. Alfsen, Alf Tjersland. 

Furst, R. B., Design Engr., C. F. Braun 
& Co. Proposers: Nicholas Nassir, 
Leo Hungerford. Seconpers: M. C. 
Greiner, A. J. Hess. 


GESELBRACHT, W. G., Design Engr., C. F. 
Braun & Co. Proposers: Nicholas 
Nassir, Leo Hungerford. SecONDERs: 
M. C. Greiner, A. J. Hess. 

GirtnaM, W. C., Student, Purdue Uni- 
versity. Proposers: W. T. Miller, F. B. 
Morse. Seconpers: L. M. Zoss, D. M. 
Long. 

GRANEK, GERHARD, Htg. & Vtg. Engr., 
Hydro-Electric Power Commission of 
Ontario. Proposers: F. G. Ewens, 
J. R. Petrinec. Seconpers: John 
Thompson, D. G. Huber. 


Hacxt, A. J., Mgr., The Trane Co. 
Proposers: G.S. Flinn, E. G. Woodson. 
Seconpers: L. S. Weil, G. C. Burr. 

Harris, H. A., Design Engr., C. F. Braun 
& Co. Proposers: Nicholas Nassir, 
Leo Hungerford. Seconpers: M. C. 
Greiner, A. J. Hess. 

Hernnon, C. L., Sales Engr., Straus- 
Frank Co. Proposers: L. S. Pawkett, 
L. H. Hornoer, Jr. Seconpers: K. A. 
Monier, I. W. Wilke. 

Herrick, H. M., Air Cond. Designer, 
Cc. F. Braun & Co. PRoposERs: 
Nicholas Nassir, Leo Hungerford. 
Seconpers: M. C. Greiner, A. J. Hess. 

Ho.ianp, A. W., Chief Engr., Refrigera- 
tion Equipment Co., Inc. Proposers: 
L. V. Busenlener, E. O. Thoman. 
Seconpers: C. V. Bankston, W. H. 
Grant, Jr. 

Hopkins, L. N., Jr., Supervising Engr., 
John W. Danforth Co. Proposers: 
J. H. Bryce, Joseph Davis. Seconp- 
ers: C. K. Otis, E. P. Brown. 


* Non-member 
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Edward Lambert, George Krell*. 

Hoyer, J. L., Chief Air Cond. Engr., 
A. S. Johnson Co. Proposers: P. R. 
Achenbach, J. W. Markert. Seconp- 
ERS: I. M. Bortman, S. R. Allen. 

Hussewt, H. H., Sales Engr., Dallas S. 
Deem, American Air Filter Repre- 
sentative. Proposers: D. S. Deem*, 
Boyd Purifoy. Seconpers: W. R. Lee, 
R. F. Shoemaker. 

Hurr, G. W., Supvsr., Washington Gas 
Light Co. Proposers: L. Ourusoff, 
J. G. Werner. Seconpers: L. B. Nye, 
Jr., P. H. McKim. 

Hume, R. F., Field Service Engr., L. J. 
Mueller Furnace Co. Proposers: H. P. 
Mueller, F. J. Nunlist, Jr. Seconpers: 
O. J. Ress, N. E. Hill. 

Humke, C. P., Sales Engr. Wm. E. 
Kingswell, Inc. Proposers: W. E. 
Kingswell, E. H. Lloyd. Seconpers: 
W. H. Littleford, F. A. Leser. 

Hun ttey, C. F., Asst. Supt., Steam Heat 
Dept., Puget Sound Power & Light 
Co. Proposers: R. E. LeRiche, D. O. 
Mead. Seconpers: M. W. Musgrave, 
C. W. May. 


JENKINS, R. J., Employed at Alcorn 
A. & M. College, Alcorn, Miss. Pro- 
POSERS: James Burks*, D. C. 
Drummond*. Seconpers: M. Johnson*, 
Max Pollak*. 

Jounson, J. G., Jr., Sales Engr., Ameri- 
can Blower Corp. Proposers: E. S. 
DeWitt, R. M. Warren, Jr. SEcONDERs: 
DeParx Stimson, R. B. Crosland, Jr. 


Karser, I. S., Engineer-Estimator, H. S. 
Kaiser Co. Proposers: E. B. Boston, 
Herbert Kreisman. Seconpers: H. S. 
Kaiser*, R. B. Hudson. 

Kaltser, J. H., Vice Pres., H. S. Kaiser 
Co. Proposers: E. B. Boston, Herbert 
Kreisman. Seconpers: H. S. Kaiser*, 
R. B. Hudson. 

Kemnitz, H. C., Sales Engr., McQuay, 
Inc. Proposers: W. B. Buck, H. B. 
Williams. Sreconpers: R. K. Mattson, 
J. T. B. Hultgren. 

Kennepy, H. J., Sales Repr., Farr Co. 
Proposers: L. O. Paul, R. V. Mehaffey. 
Seconpers: C. R. Kuglin, Harold 
Stamps. 

Kino, T. N., Jr., Mech. Engr., The Austin 
Co. Proposers: R. E. Leising, R. L. 
Geiger. Seconpers: E. F. Cady, F. H. 
Pasiadis. 

Kiet, W. H., Engr., Austin Sheet Metal 
Works. Proposers: R. B. Hudson, 
L. L. Solstad. Seconpers: R. H. 
Wempe, E. B. Boston. 

Kutnow, Saut, Jr. Engr., Carrier Corp. 
Proposers: D. L. Baker, J. H. 
Carpenter. Seconvers: J. F. Schmidt, 
G. F. Keane. 

Koons, J. C., Mech. Engr., Prentiss 
Huddleston & Associates, Archts. 
& Engrs. Proposers: Prentiss 
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Lancuois, L. J., Mgr. Refrig. Dep; ; 
Landry Supply Co. Propos:s- 
Busenlener, C. V. Bankston. Spe. 
ERS: E. O. Thoman, J. D. Ad 

LaTenser, J. S., Mech. E: Joh 
Latenser & Sons, Archts. & En. 


Proposers: Verne Simmons. ¢ ; 
Merwin. Seconpers: O. J. Smith, B 
Peterson. 


Latz, J. E., Mech. Engr., Consolide: 
Western Constructors, Inc. Propos: 
C.S. Rudloff, F. R. Young. SECONDRS 
R. F. Taylor, C. L. Fleming 

Lazear, J. N., Owner, Lazear Equipe: 


Co. Proposers: R. S. Cu 1 
Slemmons. Seconpers: R. A. Wilsy 
H. G. Hays. 

Ler, R. P., Sales Engr., Johnson Serviy 
Co. Proposers: A. W. Cooper, P ¢ 


van Rosenberg. SEconpers: R. } 
Petersen, H. L. Wray. 

Lemos, B. M., Chief Mech. Eng 
Skidmore, Owings & Merrill. Propos. 
ers: B. E. Tiltz, C. S. Koehler. Sx. 
onperS: O. F. Quist, Jr. R. J 
Christie. 


MacLeop, G. S., Test Engr., Seas 
Roebuck & Co. Proposers: R. ¢ 
Cross, G. W. Smardon. 
E. A. Erickson, Harold Hak 

Matix, M. A., Student, Columbia Un. 
versity & New York University. Pro- 
PoserRS: Herbert Hecht, A. H. Church’ 
Seconpers: Albert Giannini, M. | 
Huyett. 

Manuer, J. L., Supvsr. Retail Sale 
Washington Gas Light Co. Propossrs 
L. B. Nye, Jr., J. G. Werner. Secov- 
ers: L. Ourusoff, P. H. McKim 

Maxson, K. R., Planning Engr., Pit 
burgh Plate Glass Co. Propossr 
D. L. Taze, Lester T. Avery. Sxcon- 
ERs: G. N. Roma, W. R. Moors 


SECONDERS 


May, C. O., Instructor, The D 
Ranken Jr. School of Mecha: 
Trades. (Advancement). Propost 


J. T. Lynch, C. A. Hoppin. Srconpers 
R. J. Kaenter, Joseph Meeka, Jr 

McCune, T. H., Secy., Brod & McClun: 
(Advancement). Proposers: Er 
Murhard, B. W. Farnes. Srconners 
W. J. Widmer, T. E. Taylor 

McRae, D. M., Sales Engr., Rittelmeye’ 
& Co., Inc. Proposers: E. T. Gorbanc 
P. E. Seepe. Seconvers: G. 
Bilderback, W. M. Garrard 

McKmtey, J. T., Dist. Mgr., The Marl 
Co., Inc. Proposers: R. J. Salinge 
W. J. Way. Seconpers: E. G. Floeter 
Jr., H. L. DeVines. 

Moore, G. A., Mgr. & Owner, Moor 
Engineering Co. Proposers J. © 
Banks, B. W. Farnes. Seconores: E! 
Lokey, T. E. Taylor. 

Morse, J. M., Refrigeratior Engr 
Wolff & Munier, Inc. Proposr®s: P.* 
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rdon, L. L. Munier. S&conpeRs: 

> A. Wolff, H. S. Birkett. 

aray, W. S., Mech. Asst., Canadian 

‘ational Railways. Proposers: Robert 
A. E. Horsburgh. Sec- 


lapperton, 
pvpers: J. C. Hennesey, J. P. 


itzsimmons. 


cuman, Norman, Officer, Nachman & 
. Inc. Proposers: F. E. Ince, W. A. 
Russell. Seconpers: C. F. Combs, 
nH «OC. Sharp. 

wan, N. T., Owner, Superior Air 
Conditioning Co. Proposers: C. A. 
Myers, D. M. Mills. Seconpers: B. F. 
Barnes, Norman Way. 

cuoLson, J. J., Estimator & Designer, 
Scott Co. Proposers: W. P. Scott, Jr., 
iH. V. Hickman. Seconpers: W. W. 
Cockins, L. H. Cochran. 


ppock, C. W., Chief Engr., The First 
National Bank of St. Paul. Proposers: 
Cc. E. Gausman, J. R. Peterson. Sec- 
onpers: William Sturm, D. B. 
Anderson. 

ery, T. H., Sales, E. O. Nay Co. 
Proposers: L. J. Helms, J. L. 
McCullough. Seconpers: R. C. Snow, 
H. F. D’Autremont. 

arrerson, F. M., Designer, C. F. Braun 
& Co. Proposers: Nicholas Nassir, 
Leo Hungerford. Seconpers: M. C. 
Greiner, A. J. Hess. 

autey, W. N., Repr. Sales Mgr., Farr 
Co. (Advancement). Proposers: Leo 
Hungerford, A. J. Hess. Seconpers: 
R. A. Lowe, R. S. Farr. 

ayne, B. McC., Design Engr., Ogden & 
Woodruff, Cons. Engrs. Proposers: 
C. S. Woodruff, G. F. Matthes*. Sec- 
onvers: L. J. Lassalle*, W. H. Grant, 
Jr 

InpeLL, W. R., Vice Pres. & Megr., 
Northwest Foundry & Furnace Co. 
Advancement). Proposers: B. W. 
Farnes, W. J. Widmer. Seconpers: 
T. E. Taylor, A. H. Bohren. 


kamsey, W. P., Co-owner, Power Plant 
Engineering Co. (Advancement). Pro- 
posers: B. W. Farnes, W. J. Widmer. 
Seconpers: T. E. Taylor, W. R. Norte. 
RASMUSSEN, A. A.. Head, ME. Dept., 
University of Houston. (Advance- 
ment). Proposers: H. W. Broadwell, 
C.C. Quin. Seconpers: L. L. Ladewig, 
G. J. Collins. 

ReaD, D. L., Engr., Bailey Meissner Co. 
Proposers: L. S. Gilbert, Herman 
Blum. Seconpers: J. P. Ashcraft. 
M. S. Aronoff. 

herper, R. H., Student, Purdue Univer- 
sitv. Proposers: W. T. Miller, M. E. 
Naftzger. Seconpers: F. B. Morse, 
L. M. Zoss 

RFTZINGER, D. W.. Student, University of 
Wisconsin. Proposers: D. W. Nelson, 
G. L. Larson. Seconpers: L. A. 
Wilson*, C. A. Gilpin*. 


* Non-member 





Rosrnson, J. S., Spec. Repr., A. O. Smith 
Corp. Proposers: M. A. Disney, D. D. 
Williams. Seconpers: O. J. Smith, 
Verne Simmonds. 

RosesroucH, J. D., Br. Mgr., Herman 
Nelson Corp. Proposers: F. E. Ince, 
W. A. Russell. Seconpers: H. C. 
Sharp, C. H. Burnap. 

ROSENBLATT, Rosert, Design Engr., Con- 
solidated Conditioning Corp. Pro- 
posers: G. E. Smyth, J. D. W. 
Robertson. SEcoNDERS: John 
Ammann*, Joseph Meltzer. 

Rotu, Murray, Owner, Atlas Sheet 
Metal Works. Proposers: R. L. 
Stinard, G. A. Belsky. Seconpers: 
Bernard Leventhal, B. H. Lee. 

Rovin, Evcene, Chief Engr., H. S. Kaiser 
Co. Proposrrs: E. B. Boston, Herbert 
Kreisman. Seconpers: H. S. Kaiser*, 
R. B. Hudson. 

Rupe.., Henry, Sales-Estimator, Kleen- 
air Furnace Co. Proposers: Walter 
Hanthorn, E. E. Carroll. Seconpers: 
J. B. Banks, K. H. Hanson. 

Rveme t, R. F., Sales Engr., Atlas Heat- 
ing & Engineering Co. Proposers: 
D. F. Hyde, B. L. Evans. Seconpers: 
R. J. Kaenter, Howard Halt. 


SALLMAN, C. M., Student, Purdue Uni- 
versity. Proposers: W. T. Miller, F. B. 
Morse. Seconpers: L. M. Zoss, D. M. 
Long. 

Sanp, R. H., Design-Engr., C. F. Braun 
& Co. Proposers: Nicholas Nassir, 
Leo Hungerford. Seconpers: M. C. 
Greiner, A. J. Hess. 

Scueeser, W. L., Student, Purdue Uni- 
versity. Proposers: W. T. Miller, F. B 
Morse. Seconpers: L. M. Zoss, D. M. 
Long. 

SEDERHOLM, E. L., Jr., Peirie Phelps, Inc 
Proposers: R. H. Smiles, E. H. Dafter. 
SECONDERS: W. A. Bornemann, 
Lawrence Macrow. 

Suan, V. H., Student, Purdue Univer- 
sity. Proposers: W. T. Miller, F. B. 
Morse. Seconpers: L. M. Zoss, D. M 
Long. 

SuHarp, R. M., Dist. Mgr., The Marley 
Co., Inc. Proposers: H. E. Degler. 
R. P. Hahn*. Seconpers: L. T. Mart, 
J. C. Chase. 

Sune, W. K., Mgr. Htg. Dept., Goodwin 
Co. Proposers: L. K. Reisberg, D. M. 
Forfar. Seconpers: A. W. Schultz, 
L. C. Hanson. 

Srecet, J. F., Vice Pres., Yale Engineers, 
Inc. Proposers: O. L. Lilja, W. A. 
Weber. Seconpvers: E. J. Uhl, W. S 
Uhl. 

Srece., Josepx, Mech. Designer, Parsons, 
Brinckerhoff, Hall & Macdonald. Pro- 
posers: S. R. Apt, E. O. Marty. Sec- 
onpvers: F. C. Rudolph*, J. W. 
VanDenburg"*. 

Sreverts, H. J., Sales Engr., Everett 
Smith Automatic Temperature, Inc. 
Proposers: D. W. Davis, Jr., E. W 
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Gifford. Seconpers: H. W. Schrieber, 
C. H. Randolph. 

Sit, U. G., Pres. & Engr., Northwest 
Heating, Inc. (Advancement). Pro- 
posers: R. C. Chewning, H. W 
McKenzie. Seconpers: B. W. Farnes, 
E. R. Lokey. 

Soessee, J. B., Student, North Carolina 
State College, Raleigh, N. C. Pro- 
posers: L. L. Vaughan, R. B. Rice. 
Seconvers: J. S. Doolittle’, N. W 
Conner*. 

Stat, H. N., Sales Engr., Minneapolis- 
Honeywell Regulator Co PROPOSERS 
C. W. Lane, A. R. Salzer, Jr. Sec- 
onpers: C. G. Gamble, E. O. Thoman 

Strernporrr, H. W., Jr., Sales Engr., The 
Trane Co. Proposers: J. T. Davis, 
R. F. Taylor. Seconpers: W. J. Way, 
E. G. Floeter, Jr. 

Stover, ‘W. H., Dist. Mgr., General 
Electric Co. (Advancement). Pro- 
posers: K. H. Hanson, E. C. Willey 
Seconpers: W. B. Morrison, J. P 
McDermott. 

Srroup, A. A., Owner, A. Stroud. Pro- 
posers: J. A. Norton, J. J. Lawlor 
Seconpers: C. D. Seymour, Robert 
Leith. 

Sucue, V. J., Asst. Steam Engr., Union 
Electric Co. of Missouri. Proposers 
R. M. McQuitty, W. C. Kaber. Sec- 
onpers: G. A. Langenberg, G. W. 
Pieksen. 


Tuompson, D. W., Sales Engr., Mideke 
Supply Co. Proposers: L. W. Ellis, 
R. J. Stoll. Seconpers: J. H. Spaan, 
Howard Shafer. 

Timpe, C. L., Draftsman, Richard M 
Stern, Cons. Engr. Proposers: R. M 
Towne, R. M. Stern. Seconpers: D. O 
Mead, C. I. Vinsonhaler 

Treese, P. E., Anchor Sanitary Co. Pro- 
posers: E. H. Riesmeyer, Jr., E. C 
Smyers. Seconpvers: H. J. Kirkendall, 
R. H. Porter 

Turner, E. S., Partner, Wm. S. Turner 
& Co. (Advancement PROPOSERS: 
B. W. Farnes, W. J. Widmer. Sec- 
onpers: E. C. Willey. K. H. Hanson 


VENNEMAN, J. B., Proj. Engr. Utility 
Appliance Corp. (Advancement). Pro- 
PoseRS: Leo Hungerford R J 
Petersen. Seconpers: J. S. Earhart, 
R. S. Farr 

Vivien, L. T., Jr. Engr., Southern 
Heater Co., Inc. Proposers: G. E 
May, E. A. Smith. Seconpers: W. P 
Oster, A. R. Salzer, Jr 

Vreuts, C. M., Secy., C. W. Johnson, 
Inc. (Advancement). Proposers: C. W 
DeLand, C. W. Johnson. Seconpers: 
H. C. Stevens, M. J. Bamond 

Wasmunp, E. L., Htg. Engr., Hager-Fox 
Heating & Refrigeration Co. Pro- 
posers: C. H. Pesterfield, K. E 
Robinson. Seconpers: L. G. Miller, 
J. W. Miller 
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Wiper, W. J., Sec.-Treas., Widmer 
Plumbing & Heating Co. (Advance- 
ment). Proposers: E. C. Willey, A. E. 
Finlay. Seconpers: V™. B. Morrison, 
B. W. Farnes. 


Winsor, I. L., Owner & Mgr., Winsor 
Co. Proposers: D. C. Griffin, J. B. 
Notkin. Seconpers: D. O. Mead, C. I. 
Vinsonhaler. 


Winters, Joun M., Air Cond. Group 
Leader, C. F. Braun & Co. (Advance- 
ment). Proposers: Nicholas Nassir, 
Leo Hungerford. Seconpers: M. C. 
Greiner, A. J. Hess. 


Wortuincton, L. W., Mfrs. Agent, The 
Trane Co. Proposers: C. C. Cohagen, 
R. L. Prussing. Seconpers: J. H. 
McCabe, J. J. Johnson. 


YarosH, Marvin, Instructor, Mech. 
Engrg., University of Minnesota. 
Proposers: A. B. Algren, F. B. 


Rowley. Seconpers: J. V. Borry, R. C. 
Jordan. 


Zaun, C. L., Sales Engr., Minneapolis- 
Honeywell Regulator Co. Proposers: 
R. A. Mixon, J. P. Ashcraft. Seconp- 
ers: G. A. Linskie, K. L. Wilson. 

Zevisko, Steve, Chief Engr., U. S. Army 
Transportation Corps. Proposers: B. J. 
Zulfer, Sr.*, L. H. DeGerald*, L. 
McCready*. SECONDERS: Frank 
Sutley*, James Riggs*. 

ZUTTERMEISTER, J. W., Warren & Van 
Praag, Inc. Proposers: J. R. Gardner*, 
W. D. Warren*. Seconpers: B. F. 
Behrendt*, G. M. Ebaugh*. 


The following candidates are students of College of the City of New York, N. Y. 
Proposers: A. V. Repetto, A. A. Bearman. Seconpers: C. S. Koehler, J. R. Weiss. 


BLAckK, ROBERT 
BraYMAN, JACOB 
DENGELes, DouGLas 
Dramonp, H. B. 
Karin, Bert 
KLEINMAN, IRVING 
Ko ttiscn, S. T. 


KRANE, IRWIN 

LANDES, RALPH 
Moskowr1rTz, NoRMAN 
OESTREICHER, SEYMOUR 
RIMLAND, MARVIN 
Roserts, T. C. T. 


Rustin, A. N. 
ScHack, IRwIn 
Secner, M. H. 
SHAKUN, M. F. 
Sapiro, H. J. 
Spencer, W. R. 
Upotr, G. A. 


The following candidates are students of Oregon State College, Corvallis, Ore. 
Proposers: W. C. Baker, J. Donald Kroeker. Seconpers: Ed Lokey, R. T. Mudge. 


Apams, A. C. Fern, F. A. Kroun, A. A. 
ANDERSON, E. A. HAMILTON, W. A. Larson, M. B. 
BALLANTYNE, R. P. Hansen, B. L. Meyer, H. J. 
Bat ey, W. G. Harcett, E. C. Peavy, B. A. 


Bowen, J. S., JR. 
BrAINerD, L. N. 
BRANDENBURG, N. R. 
BruBAcuHer, M. L. 


Campen, C. F. Husparp, J. R. Scurvock, D. K. 
Carkin, B. W. Hype, P. E. Sirvis, R. E. Jr. 
CULBERTSON, J. F. Jounson, A. L. Srwonsen, J. C. 
DerrenBaucH, C. D. JuELt, E. L., Jr. WHEELOocK, C. W. 
Dozier, H. A. Korstap, A. P. Woopwonrnt#, E. A., Jr. 


EsHLEMAN, D. E. 


The following candidates are students of University of Detroit, Detroit, Mich. 


Havercrort, F. H. 
Henpricks, S. W. 
HitsMAN, A. E. 
Horvatu, R. J. 


Perreguin, D. E. 
Povari, T. J. 
Reese, R. D. 
Scuenck, J. P. 


ZremeRr, L. E. 


Proposers: J. J. Uicker, E. F. Hyde. Seconvers: J. B. Olivieri, L. A. Burch. 


BARANCEK, EDWARD KosrnskI, S. H. Srecarr, C. F. 
Back, DONALD LeBianc, J. P. Tuomas, J. T. 
BLANCHETTE, L. M. LESPERANCE, L. H. VanLoon, J. W. 
Couiincs, A. L. Lewis, A. F. Watcn, W. N. 
GaGLiarpI, J. C. Lupin, E. R Wa ton, W. D. 
Grover, L. W. Mavucnu, CHARLES Wiutetrt, J. E. 
Hatt, D. J. Mut ten, E. F. WuuiaMms, G. H. 
Hoyt, M. A. Seaton, R. E. ZAKRZEWSKI, C. V. 


The following candidates are students of University of Texas, Austin, Tex. 
Proposers: W. E. Long, R. F. Taylor. Seconpers: C. Rollins Gardner, I. W. Wilke. 


Au, Trn- YAM Harsh, F. R. Noack, M. R. 
Bow tes, W. F. Huesner, H. J. Rea, J. L., Jr. 
Docnen, D. R. Larne, J. S. SarrTu, Bos 


GrIsHAM, W. V. 


* Non-member 
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SHERMAN RECEIVES P: acy 
NICHOLLS AWARD 





The 1948 Percy Nich . 
was recently given to Iph 4 
Sherman, ASHVE men 
achievement in research 
fuels. The award was ma 
ASME and AIME. 





R. A. Sherman 


Mr. Sherman is assistant dirs 
at Battelle Memorial Institute. ( 
lumbus, Ohio, and has been a mer- 
ber of ASHVE since 1933. Sin: 
1946, he has been on the So 
Council. 


PERSONALS 


John C. Barnes is now vice pres- 
dent for sales in the eastern div- 
sion of Rittling Corp., Buffalo, \.! 
Mr. Barnes was formerly with t 
National Radiator Co., Philadelph: 
He is a member of ASHVE 


cw 


Earl L. Bedard, ASHVE memos 
has been elected vice president 
Mt. Hawley Mfg. Co., Peoria, Il. | 
addition to his new duties, 
Bedard will continue as sales mat 
ager, a position he has held sine 
the beginning of 1948. 


cw 


Four promotions in the depart 
ments of research and engineer 
have been announced by the Ph. 
Co. Among the men named to hee 
principal appliance design 
Matson C. Terry, who is now ch® 
engineer in charge of develop: 
single-room conditioners. He ™ 
been a member of ASH\® si 
1936. 
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AMERICAN SOCIETY OF HEATING 
AND VENTILATING ENGINEERS 


earters: 51 Madison Ave., New York 10, N. Y. (Tel.: MUrray Hill 3-0291) 


OURNAL 
SECTION 















: CLAS 
— ..Aurrep E. Stacey, Jr. Treasurer ........ Ernest SZEKELY 
irst V Pres...Lester T. Avery Secretary.......A. V. Hurcumson 
ond V ce Pres.Lauren E. Seetey Technical Secretary.Cam H. Fix 
Assistant to the President.......... C. A. McKeeman 


OUNCIL 

urren £. Stacey, Jr., Chairman Lester T. Avery, Vice Chairman 
Three Years: Spencer W. Boyp, C. Rotimns Garpner, J. Donan 
orxer. CHARLES O. MAcKey. 

Two Years: DeWrrr M. Atten, F. Aytmer Hamter, Cuartes S. 
‘pon, Howarp E. Sprout. 

One Yeer: M. W. Brsnop, Cart F. Borstrer, Leo Huncerrorp, Rec F 
,ytor, Grorce L. Tuve, L. N. Hunter, Ex-Officio. 


OUNCIL COMMITTEES 
recutive: Aurrep E. Sracey, Jr., Chairman; Lester T. Avery, Lauren 
E. Seecey, Ernest Szexety, Ex-Officio 


Public Relations: M. F. Blankin, Chairman; J. S. Locke. C. E. Price 
C. Richmond, T. H. Urdahl, G. L. Tuve. 


Publication: R. S. Dill, Chairman (one year): S. S. Sanford (two 
years); R. D. Madison, (three years); M. C. Giannini, Ex-Offci 


COMMITTEE ON RESEARCH 
ASHVE Research Laboratory, 7218 Euclid Ave., Cleveland 3 
L. N. Hunter, Chairman Joun James, Vice Chairman 
Cyrrit Tasker, Director of Research A. C. Fretoner, Ex Officio 

Executive Committee: L. N. Hunter, Chairman; John James, Vice 
Chairman; A Algren, R. C. Cross, R Madison 

Three years: I. W. Cotton, Nathaniel Glickman, W. A. Grant, L. N 
Hunter, R. D. Madison. 

Two Years: A. B. Algren, M. C. Giannini, C. W. Johnson, E. R 
Queer, W. E. Zieber. 

One Year: R. C. Cross, M. K. Fahnestock, John James, F. J. Kurth 
T. H. Urdahl 














Mackey. 


KROEKER 


Standards: Cart F. Boester, Chairman; 


ADVISORY BOARD 
George L. Tuve, Chairman; Homer Addams, M. F. Blankin, W. H. 
Downs, W. H. Driscoll, E. O. Eastwood, 
w. L. Fleisher, H. P. Gant, F. E. Giesecke, E. Holt Gurney, L. A. 
E. Vernon Hill, John Howatt, 
wis, J. F. McIntire, Alfred J. 


carner, S. E. Dibble, S. H. 
Ha . H. M. Hart, C. V. Haynes 
D. D. Kimball, G. L. Larson, S. R. Le 
Offner, F. B. Rowley, A. C. Willard, C.-E. A. Winslow and B. M. Woods. 


SPECIAL COMMITTEES 

Admission and Advancement: T. F. Rockwell, Chairman (one year); 
L. S. Ries (two years); G. D. Winans (three years). 

Chapter Delegates: A. W. Edwards, Chairman; B. L. Evans, Vice 
Chairman; Fred Janssen. Secretary 


Finance: LAUREN E. Seecey, Chairman; Leo Huncerrorp, H. E. Sprout, 
Ernest Szexety, Ex-Officio. 
Membership: M. W. Bisnop, Chairman; D. M. Auten, F. A. HAMvet 
program and Papers R. F. Taytor, Chairman; F. A. Hamer, C. O 


Spencer W. Boypo J. Donan 


CHAPTER DeecaTe ALTERNATE 
ATLANTA R. L. Beach Leo Sudderth, Jr. 
Cuvraa New Yorx V. S. Day D. L. Mills 
Cerreat OxTO W. M. Myler, Jr. E. A. Norman, Jr 
CONCINNATI K. B. Little M. E. Mathewsvu.: 
ConnECcTICUT S. R. Osborne Winfield Roeder 
Dra J. S. Burke J. S. Adair 
Gouomn GaTE N. H. Peterson K. F. Baldwin, Jr. 
ILLINOIS C. M. Burnam, Jr. J. S. Kearney 
INDIANA I. W. Cotton P. R. Jordan 
lowa D. C. Murphy D. E. Wells 
Kansas Crry K. M. Stevens W. E. Howarth 
MANTrosa D. F. Michie J. R. Stephenson 
MASSACHUSETTS R. T. Kern W. H. Shipp 
Mrmrxis A. T. Bevil J. B. Lammons 
MICHIGAN E. F. Hyde L. A. Burch 
Moorgsora O. L. Lilja D. B. Anderson 
MowrreaL Leo Garneau S. W. Salter 
NEBRASKA L. A. Ferguson K. E. Martin 
New Yor A. A. Bearman H. S. Johnson 
Norra CaroLrna DeParx Stimson M. F. DuChateau 
Norra Texas G. A. Linskie Herman Blum 
NORTHEASTERN OKLA. W. R. Lee F. M. Thomas 
Norrazxn Onto R. L. Byers D. E. Mannen 
OKLAHOMA Earle W. Gray R. E. Swan 
Owrarto A. J. Strain William Philip 
Ortcon J. P. McDermott B. W. Farnes 
Pactric NorTHwest L. L. Bysom J. D. Sparks 
PHILADELPHIA E. K. Wagner C. F. Dietz 
PrrrssurcH B. B. Reilly C. H. Schneider 
ayo MovuwnrTarn E. J. McEahern Fred Janssen 

. Lous G. W. F. Myers R. M. Hood 
SHREVEPORT A. H. Otto RB. L. Evans 
Sours Texas R. J. Salinger L. L. Ladewig 
Sovrmzm~ Cacrrornta R. S. Farr J. L. Blake 
Sovrmwrsr I. W. Wilke F. C. Benham, Jr 
Oram R. H. East G. C. Campbell 
Vincunis D. E. Phillips J. M. Stokley 


A. S. Gates, Jr. 
C. H. Pesterfieid 
Roswell Farnham 
R. D. Rodwell! 


P. R. Achenbach 
T. D. Stafford 
F. J. Weber 

F. J. Nunlist 


Chapter Relations: Carl F. Boester. Chairman: C. Z. Adams. H. E 
Adams, C. S. Koehler, J. Donald Kroeker, T. D. Stafford, D. A. Stott 


Constitution and By-Laws: 


H. E. Sproull. 


Federal Liaison: T.H 


S. H. Downs, Chairman; J. W. James, 


. Urdahl, Chairman; E. R. Queer, B. M. Woods. 
L. E. Seeley, W. A. Danielson. L. N. Hunter. @ 


Guide Publication: W. N. Witheridge, Chairman: A. B. Algren, R. P 
R 


Cook. Nathaniel Glickman, 


P. B. Gordon, 


E. F. Hyde. H 


— er, P. J. Marschall, Clifford Strock, Cyril Tasker. Ex-Officio 
‘“ominating: C. H. Pesterfield, East Lansing, Mich., Chairman: Neil H. 





6th Oregon State A. C. Conference 

A. E. Stacey, Jr., president of ASHVE, will be a 
featured speaker, and a number of technical 
papers will be presented at the Oregon State Air 
Conditioning Conference to be held at Corvallis, 
Ore., March 24 to 26. 

Sponsored by the Oregon Chapter, ASHVE, and 
the mechanical engineering department of Ore- 
gon State College, the 6th Air Conditioning Con- 
ference will be a 3-day affair, with 5 technical 
sessions and a banquet on the schedule. 


March 24—Morning, Registration. Afternoon, Technical 
Sessions. Evening, Technical Sessions open 
to Public 

March 25—Morning, Technical Sessions Afternoon 
Technical Sessions Evening, Banquet & 
Annual Meeting. 

March 26—Morning, Technical Sessions 

Kenneth N. Flocke is chairman of the General 

Committee. Chairmen of other committees are: 
John B. Banks, annual meeting and banquet: 
Earl C. Willey, arrangements; Albert C. Clark, 
attendance; Richard P. Lankow, publicity; and 


Robert W. Martig, technical program. 


5th Texas A. C. Conference 

Four ASHVE chapters are participating in the 
5th Annual Air Conditioning Conference at 
A & M College of Texas, College Station, March 
28, 29, and 30. 

Executive chairman of the Conference is Bert P 
Fisher, Houston, with A. J. Rummel, San Antonio, 
Marvin Brown, Dallas, and William E. FitzGerald, 
Shreveport, La., as co-chairmen. 

The Conference will be sponsored by the North 
Texas, South Texas and Southwest Texas Chap- 
ters and the Shreveport Chapter, in conjunction 
with the college. 


Engineers’ Council of Houston 
Five speakers including Louis Bromfield wil! 
take part in the Second Annual Symposium of 
the Engineers’ Council of Houston at the Rice 
Hotel, Houston, Tex., on April 2. 
The symposium is being built around the 


Peterson San Francisco, Vice Chairman; W. Bruce Morrison, 
a |, Ore., Secretary; Paul L. Charles, Winnipeg. Man., Canada: 
— L. Crosby, Baltimore; A. W. Edwards, Cincinnati: L. C 
toss. Minneapolis; R. T. Kern, Leominster, Mass.; W 


Kuechenberg, Chicago; D. M. Mills, Houston: G.’ W. F. Myers, St. 
Vancom egneeee: . H. Carpenter, New York; C. H. Turland, 
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theme, Conservation of Our Natural Resources 
Reservations may be made through Dean F 
Saurenman, P. O. Box 3048, Houston 1, Tex. 
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OFFICERS OF LOCAL CHAPTERS 
AND STUDENT BRANCHES 


OURNAL 
SECTION 


(41 Chapters—3 Student Branches) 





—,, 

Atlanta: Organized, 1937. Headquarters, Atlanta, Ga. Meets, First Northern Ohio: Organized, 1916. Headquarters, 3005 ‘E. d, Ohig 
Frida oy t, Leo Sudderth, Jr., 810 Bona Allen Bl Atlanta 3. Meets, Second M President, W. R. id 

> =” 5 on ke ag ta Cleveland. Secretary, John Richmond, 10210 Woodland Ax. “ctv 


A. Player, 313 Techwood Dr., N. 
© 

Central New York: O 944. Headquarters, Syracuse, N. Y. 

i. D. E. Mills, 1407 N- ‘Madison St, . Secretary, J. H. 

Carpenter, 3515 Midland Ave., 


Secretary, F 


Central Ohio: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third M ‘ae. W. M. ler, Jr., P.O. Box 267, 
Columbus 16. Secretary, H G. Hays, 851 W Ave., Columbus 8. 


Cincinnati: Organized 1932. Head Cincinnati, Ohio. Meets 
viest Semmiow: President, M. E- Mathewson, 1211. En r Bidg., 
Cincinnati 2. Secretary, E. W. McNamee, 1729 John St., Cincinnati 14. 


Connecticut: Organized, 1940. Headquarters, New Haven, Conn. 
Meets, Third Thursday. President, E. C. Marsden, 44 Hicks St., Hart- 
ford. Secretary, T. L. Arnold, 26 Francis Ave., Hartford. 


Delta: Ss 1939. pegteete, Fi New Orleans, La. Meets, 
Second Tu . President, L. V. Busenl 2927 Jackson Ave., New 
Orleans 13. Secretary, Ralph Elizardi, 31415 id Charles Ave., New 


Orleans 12. 
” 
Golden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
First Th ve 


Meets, a H. Sy 1129 Folsom St., 
+ ae to Be Secretary, H uuhing 1136 Howard St., San 
c " 


, 1906. Headquarters, Chicago, Ill. Meets, Second 
lent, C. M. Burnam, Jr., 6 N. Michigan Ave. Chicago 2. 
W. Bornquist, 629 W. Washington Blvd., Chicago 6. 
Indiana: y, Presider 1943. Headquarters, iene 
Fourth or ag dent, P. R. Jordan, 311 E. South 
Secretary, C. F. A. Locke, 111 E. 34th St., Indianapo 


Iowa: Organized 1940. Headquarters, Des Moines, Ia. 


Illinois: O 
Monday. — 
Secretary, G 
lis, Ind. Moots 
po penapets < 


Meets, Sec- 


ond Tuesday. President, D. C. Murphy, 840 Fifth Ave., Des Moines 14. 
Secretary, R. S. Stover, Kresge Bldg., Marshalltown. 
* 
Kansas City: Organized, a. Headq . Kansas my Mo. 
Meets First Monday. President, H. E. Gould, Ss 


4 1924 Oak Rd., 
City 8. Secretary, M. Stevens, 1510 Main St. Kansas City. 
ao 


Manitoba: Organized, 1935. Ey Seniors, en. Canada. 
Meets, Third Thursday. ——, J. Say Notre Dame 
Ave., Winnipeg. Secretary, F. Michie, Notre Dame Ave., 

Winnipeg. 
Massachusetts: Copies. 1912. Headquarters, Boston, Mass. 
dent, R. T. ern. 5 ee | St., Leominster. 


Meets, Third Tuesday 
Secretary, D. W. Blair, 87 Withington 


Memphis: Copeiees. 1944. Headquarters, Memphis, Tenn. oe. 
Third Monday dent, E. E. Scott, 918 Dermon Bldg., Memphis 3 
Secretary, A. T. Bevil, 1521 Waverly Ave., Memphis 6. 

Hestaverters. ae, =— Meets, 


Michigan: Organized, 1916. 


First Monday after 10th of —- Z, See, HS Oakland 
Ave., Birmingham. Secretary, J _y -—-—4 vost Joy Rd., Detroit 4. 
Minnesota: Organized, 1918. Head Minnea’ Minn. 
eets, First wus, 0. E n. 5000 16th Ane. S., ‘Mine 
Secretary, Snyder, Jr., 4324 Zenith Ave., N., 


neapolis 7. 
Saineapelis 12. 
Montreal: Organized, 1936. oy Montreal, Que., a 
Third Presiden Salisb' 


Meets, Monday. Leo Garneau, 25 = = 
ja a re, Que. Secretary, x R. Noyes, 630 Dorchester St. Ww. 
on 


Nebraska: Organized, 1940. oe: Gueabe. Neb. Meets, 
Second ‘ Presiden t KR ae. 127 So. Main st. Council 
Bluffs, Ia. Secretary, F. ‘Ss Prawl, Harney St., Omaha 2 


New York: O » 1911. Headquarters, New York, N. Y. 
Meets, Third M . President, A. A. 444 West 56th St., 
New York 19. , Carl H. Flink, Room 3000, 51 Madison Ave. 
New York 10. 


Organized, 1939. Headquarters, Durham, Cc. 
DeParx Stimson, 121 Idlewilde ane 
Crosland, Jr., 1001 S. Marshall St., 


North Carolina: 
rterly. President, 
lem. Secretary, R. B. 
Winston-Salem. 


North Texas: ee a Headquarters, Dallas, Tex. Meets, 


Third Monday. ent, G. Linskie, Buckner Blvd., Dallas 10. 
Secretary, A. B. Ullrich, Jr., 715 Pisco St., Dallas 14. 
Northeastern segebemes Organized, 1948. Headquarters, Tulsa, 
Okla. President, W. R. Lee, 303 Beacon Bldg., Tulsa 3. tary, R. F. 


Shoemaker, 1136 So. Peoria, Tulsa. 
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nonaiyrrzeZz ia et a Yee —— -t oa ek oan. es Oe hele eee Bee 


land 4 


Okliah 
—— ahoma: far moag 
Oklahoma City ry Secretary, J 


homa City 
Organized 


935. Head Oklahoma C ty, Oka 
me J. H. S Jr., a N. Kea 
. R. Patten, N.W. 


Ontario: , 1922. Headquarters, Toronto, Ont. 


Meets, ing 3 Monday. Presiden LEG. a » 73 Simcoe St., 
Secretary, H. R. Roth, 57 Bloor’ St.. W ‘oronto, Ont. 


Oregon: Organized, 1939. iain, Portland. Or: 


M 
Thursday after First Tuesday. President, E. R. Lokey. 10340 \ & Sana 
Blvd., Portland 13. Secretary, A. N. Hoss, 621 S. W. Alder. Portlay: 


Pacific Northwest: Gayest. 1928. Headquarters. Seat‘\e, 
Meets, Second dent, L. L. Bysom, 1214 Eight . 
Bremerton. Secretary, D. O. Mead, 816 Arctic Bldg., Seattle 4. 


Philadelphia: O ized, 1916 Headquarters, Philadelphia, p, 
eets, Second Thursday. Presi President, J. 0 “Kirkbride, Fourth & Lec 
° Zaeees S 2 


a. Secretary, M E. Bernard. 12 S. 12th St., 
e 
Pittsburgh: .——— 1919. Sateen Pittsburgh, Pa. Mees 
Second Monday. ident, H. E. Park, 201 E. Carson St., Pittsburg: 
19. Secretary, E. H. Riesmeyer, Jr., 231-33 Water St., Pittsburgh & 2 
* 


1944. Headquarters, Denver, Co 
dent, Fred yy 1123 W. Third Ave 
. C. Allen, 4467 King St., Denver 11. 


St. Louis: Organized, ae ame ge yo St. Louis, Mo. Mees 
irst Presi L. Evans, 571 Stratford Ave., gUtiventy 


F dent, B. 
City. Secretary, Cc. gf. Burnap, 1635 Srndicate Trust Blidg., St. Louis | 


Shreveport: Organized 1948. Headquarters, Shreveport, La Mees 
Third Lay President, A. H. Otto, 1020 Market St., Shrevepor 
Secretary, . Beaty, P. O. Box 1734, Shreveport. 


South Texas: Organized, 1938. Headquarters, Houston, Tax 
Meets, Frida i ent, C. C. 809 Stuart Ave 


y. Quin, 
Houston 6. Secretary, R. J. Salinger, 4510 Dewberry Lane, Houston ¢ 


Southern California: Organized, 1930. Headquarters, Los Angeles 

lif. Meets, Third Wednesday. President, R. S. Farr, 2615 Southwer 
Dr., Los Angeles. Secretary, L. J. Helms, 633 S. Berendo St. Le 
Angeles 5. 

Southwest Texas: 
Tex. Meets, Second Tuesday. 
National Bldg., San Antonio. 
Ave., Austin. 


» Canady 
Toronto | 


Rocky Mountain: O 
Meets, First W 
ver 9. Secretary, 


Organized, 1946. Headquarters, San Antoni 
President, G. R. Rhine, 1208 Alan 


Secretary, I. W. Wilke, 422 Congres 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Mees 
ednesday. President, E. Watts, 2485 Douglas St., Salt Lake 
R. H. East, 326 E. First So., Salt Lake City 


. 
Virginia: Organized, 1946. Headquarters, Norfolk, Va. Preside 
J. E. White, 7607 Gloucester Ave., Norfolk 5. Secretary, D. E Phi 
P. O. Box 674, Newport News. 


Washington, D. C.: Organized, 1935. Headquarters, Washingt 
D. C. ts, Second Wednesday. President, A. Gates, Jr., 621 N 
Jackson 9 Arlington, Va. Secretary, J. G. Muirheid, 2013 Nee 
Hampshire ‘on 9. 


Ave., N. W., Washingt 
Western Michigan: zed, 1931. Headquarters, Grand Rapics 
Mich. Meets, Second . President, H. W. Wolters, 820 Staple: 
Ave., N.W., Kalamazoo 54. tary, H. R. Limbacher, 760 E. Vite 
St., Kalamazoo. 


Western New York: Organizea, 1919. Headquarters, Buffalo. .' 
Meets, Second Mi ° hs ne >= Woolcock, 2217 15th st 
——— o— N. Y. Secretary, F. Killeen, 374 Delaware Ave 


Wisconsin: Organized, 1922. Pg quarters, Milwaukee, Wis. Mee’ 
Third Monday. President, W. Ouweneel, 514 E. Ogden Ave. 
waukee 2. Secretary, H. F. Td, 2226 Kinzie Ave., Racine 


Student Branches 


North Carolina State College: 1948. Headquarters 
Raleigh, N. C. President, J. G. Marshall, North Carolina State Collet 
, Basil Greene, Apt. D-2, Grosvenor Garden Apts. Ralelf” 


Purdue University: Organized 1948, Headquarters, W. Lafaye"* 
Ind. — M. E. Naftzger, FPHA 228-2, State St., W. fayette 
Secretary, C. M. Wade, The Maples Trailer Camp, Lafayette 


Texas A. & M. Omeee' Organized, 1946. Headquarters Collest 
Station, Tex. Meets, Third Thursday. President, C. V. Brown, Mec 
Engrg. Dept., Texas A. & M. College, College Station. Secret 
Hughes, Box 914, College Station. 
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Equation for economy: 
cost=price — maintenance 
»») 


¥: . i —man ee = 
" i: ; Recommended Reading: 
“i =e W-S Bulletin 4-3, ed.12 





Right Professor. THE MAJOR COST OF A FITTING . 
IS THE COST OF ITS REPLACEMENT. And the life of one . 
forged steel fitting is many times greater than that - 
of any other fitting. That's why W-S forged steel fittings 

cost less in the long run, for any industrial service. 


If someone in the class asks why, show him 

photomicrographs of etched forged steel sections. : 
He'll see compact metal structure which resists 
vibration-fatigue and corrosion. He'll see uniform 

grain, free of cracks and pockets. 


Tell him, too, they're smaller and lighter, size for size 
and service for service, than most cast types having only 
a fraction of their pressure rating. 


Available? PDQ from W-S distributors in all 
principal cities. 


WATSON -STULIMAN 


ROSELLE, NEW JERSEY 


Designers and Manufacturers of Forged Steel Fittings, Valves, Wire Rope 
Shears, Hand Pumps, Jacks, Pipe Benders and Hydraulic Equipment 


ESTABLISHED 1848 


CARBON STEEL 
Low Sulphur, Low Phosphor 
High Tensile, High Weldability 
ALLOYS 
Stainless types 304—316—347 
Chrome Moly—Carbon Moly 


Chrome Carbon Moly—Monel 


See nee wr low Comparators SOLD THROUGH LEADING DISTRIBUTORS 
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EQUIPMENT DEVELOPMENTS 


For your convenience in obtaining more information about 
uny of this equipment, see coupon on this page. Add the 
new products and companies listed here to your Directory 
Section which you received in your January 1949 Heating, 
Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 





asterisk indicates equipment not listed in Directory Section; 
not 


listed. 


and manufacturer 


double asterisk equipment 


Continuous U Bend Copper Coils 
Used in New Line of Unit Heaters 

No. 3985—A new line of 
unit heaters, model 46U, for 
either steam or hot water 
has been brought out by 
Carrier Corp., 302 S. Geddes 
St., Syracuse 1, N. Y. 

The most outstanding fea- 
ture, says the company, is 


the use of one row “Aero- 


fin” coils of continuous U 
bend copper tubing brazed 
into steel headers. Deep 





and wide fin spacing is said 
to minimize resistance to air 
flow, to facilitate cleaning, and to provide better heat 
transfer. 

Streamlined in style and light in weight, units are de- 
signed for ease of installation and servicing and are said 


to be unusually quiet in operation. 


Spot Welding Torch Provides 
Inert Gas-Shielded Arc 

No. 3986—A portable, inert gas shielded spot welding 
torch has been developed by Linde Air Products Co., 
Unit of Union Carbide and Carbon Corp., 30 E. 42nd St. 
New York 17. Called the “Heliarc” HW-8, it is designed 
to make spot welds from only one side of the work with- 
out the necessity of backing the weld location. The sketch 


FOR YOUR CONVENIENCE 


Heating, Piping & Air Conditioning [3-49] 


6 N. Michigan Ave., Chicago 2, Tl. 


Please ask the manufacturers to send me more information 
about the equipment mentioned under the following reference 
numbers in Equipment Developments and Recent Trade Literature 


3 


(Circle each number in which you are interested) 


“9985 . 3986 3987 3988 3989 3990 3991 3992 3993 3994 ' 
3995 3996 3997 3998 3999 4000 4001 4002 4003 4004 ~~ 
7165 7166 7167 7168 7169 7170 7171 7172 7173 7174 
717% 7176 7177 7178 7179 7180 7181 7182 7183 7184 © 
7185 7186 7187 3 
F 
DE Nai dés nae e dae h ae edn dk web «¥en eken Te 0k 0 08 ook 
COMpamy 2 cece ccc eee e ee ewe eee eeenanweeseseseness tone ; 3m 
<4 
Baas tks i cclek soo cc adhhe bobs ev ous bed enon cee e oe 4 
4? 
ihe ck b.xdiud 0 seen s er 4d ay BEES SH oe pe ee oe ere ee 4 
ea 
wr) 
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shows a typical use in the construction of a « 
sandwich. 

Mild steel, low alloy, and stainless steel, 0.02 
in. thick can be welded using currents from 1 
amp. Not only can two sheets of these metals bx 
1 to 2 sec per spot, but also a sheet of metal can 
to underlying material of any thickness. This 
possible to spot weld corrosion resistant sheet 


says the man 


steel so as to provide cladding 





The torch is said to be especially useful \ 
structure is large or of a complicated shapx 
welding is done from one side and no forging p» 
required. Argon gas is used to shield the elect 
weld area to prevent oxidation. Welding dur: 
argon flow are controlled by a separate timer u 
torch uses a-c or d-c with high frequency starting 
stabilization of the arc 

The standard hose assembly, 25 ft long, is about 
in diameter and for powe 
cooling water, shielding gas, and trigger control. Ele. 
trode adjustment is made by using a push button releas 
located on the torch. 


contains conductors 


Many Improvements Feature 
Evaporative Condensers 

No. 3987—Kennard 
Corp., 1819 S. Hanley 
Rd., St. Louis 17, has 
placed on the market a 
line of evaporative 
condensers, in a range 
of sizes from 3 to 50 
tons (duplexed to 100 
tons). 

Featured improve- 
ments in the line are 
said to include: (1) “Penta-Post” frame members so de- 
signed as to make possible multiple service and acc 
panels in the welded frame assembly, (2) all prime suw- 
face coils with copper tubes hydraulically expanded 
3000 psi into copper tube sheets with ferrule collars 
for ammonia, hot dipped galvanized steel coil assembli 
(4) hot dipped galvanized sump fan, blower and 
frame sections, wheels, and scrolls, (5) copper s 
headers, and (6) heavy steel coil side frames, ga! 
after fabrication. 





Adds Four Boiler Fue! Pumps 
to Line of Centrifugal Units 

No. 3988 — Worth- 
ington Pump and Ma- 
chinery Corp., Harri- 
son, N. J., has added 
four new boiler feed 
pump sizes to its line 
of centrifugal pumps. 

Two of the new 
sizes are 6 in. pumps 
and two are 8 in. pumps. 
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WARM AIR HEATED With Only 4,000 Gallons of Oil 








Covenant Cl ch, Minneapol 





Minn s economically heated with 
npbell 8000 Series Heater. Installed 
ing & Air Cor 








» EMARKABLE fuel economy, plus positive control of temperature, humidity and ventilation, ‘ 
make Campbell 8000 Heaters especially adaptable for churches, schools and other large buildings. - 
For all the advantages of efficient warm air heating, investigate the Campbell 8000 Series for 
vour next installation. Available for all fuels in capacities up to 2,160,000 B.T.UJs. Our engi 
neering department will be glad to provile layouts and sketches for any large warm air heat 


ing installation. 


We also build direct oil and gas 


fired heaters for drying and proc 


essing operations, up to 14,000, 


000 B.T.UCs. 





HEATING COMPANY 


Des Moines 17, lowa 


Every Campbell Heater backed by over 65 years of Heating Experience 
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[Continued from page 208 | 


Exhaust Control, Two Speed 
Fan Feature Room Conditioner 


You ALL do better 
with 


No. 3995—Carrir 
302 S. Geddes St 
1, N. Y., has de 


new console typ: 


er angen 


the 
_ 


conditioner, the 


EERS 


ENGIN 


Luxe, which car 


year warranty and 
in two-tone finish 
with interior dé 
schemes. 

Of 1 hp $1ze 
the °4 and 1's 





Investigate the EXTRA AD- 
VANTAGES you get with 
Aldrich! Six sizes of boiler- 
burner units with capacities of 
118,000 to 808,000 BTU per 
hour for low-pressure steam or 
hot water systems... 6 sizes for 
hot water supply with ranges of 
125 to 850 GPH at 100 degrees 
rise. Each has identical ratings 
with interchangeable oil and gas 
burners. Many other features to 
assure low cost installation, 
maintenance, operation! 
Aldrich Oil Burners, with 
Aldrich-built transformers and 


previously offer 
features include 





exhaust contro! 
quick removal of stale air and smoke and a 
fan. Said to be exceptionally quiet, the comp 
motor are hermetically sealed and the compré 
unloaded. 

The standard model operates on 230 or 208 
phase, 60 cycle current. Special models are a‘ 


» 


' 
| use with 115 volt d-c current 


motors and complete automatic controls, come in 3 models, Increases Centrifugal 

5 firing ranges, % GPH to 19 GPH. Exclusive design and | Fan Efficiency 

construction features make them ideal for conversion, re- 

placement, or original equipment. Write for literature! Get | No. 3996—The “Silentvane” centrifugal fan has | 


the EXTRA ADVANTAGES only Aldrich offers! 
° 
ALD RIC irl 
n n i 
combination of design changes in the bladi: 


you've got what they want! inlet, back plate, and scroll. Modification of the 


that it is steeper where close to the wheel is sa 


designed by Sturtevant Div., Westinghouse Electric ( 
107 Readville Ave., Hyde Park, Boston 36. It 
nated the Design 10 and was shown for the first | 
the recent 9th International Heating and V: 
Exposition. 

Static efficiency of 80 percent is said to be achi: 





a 


You'll find that your sales pick up immediately when you 
put the same effort into selling Aldrich that you put into 
— line... for Aldrich has a wider variety of sizes, improved performance and quieter operation 

XTRA competitive advantages Se Pes ’ eS ae 

With Aldcich gon ellie a heating endi/er bat weter vensly | These fans, with back-tilted blades, are avail: 
unit that meets the exact needs of each prospect. 

A big sales clincher for boiler-burner prospects are the 
interchangeable, identically rated oil and gas burners. Other 


vide greater uniformity of air distribution, ré 


sizes and wheel diameters range from 1 to 9 ft 











features include exceptional compactness, improved design Uses Triethylene Glycol 

for more economical operation with either gas or oil, and | to Kill Airborne Bacteria 

such practical advantages as larger access plates for easier 

wei aldrieh No. 3997—A new 


Aldrich Oil Burner Advantages include interchangeable 
draft-tube assemblies giving one burner three firing ranges 
— you can serve a maximum number of prospects with min- 
imum stock. Construction and performance features of the 
Aldrich let you meet and beat any competition. 


tained, air treatin 
cleaning, fresher 





controlling relativ: 
ity of air is being 
by National Air C 
ing Inc., Johnst 
Known as the “T! 
ditioner, the unit 
triethylene glyco! 
airstream. This 


Set 






how Aldrich lets you of- 
fer something extra in i 5 ' 
efficient heating and hot Rie Mee 

[ 

(A) LD produce a killing 
institutions, dairies, res- oa 
taurants. Find out how COMPANY , certain types ol 
you can be a party to 


re" Get the facts! je: i 

Get profits you may 
be missing now. Find out 
water supply to resi- 
dences, business build- 
ings, industrial plants, 

— ; — bacteria. 
more of those happy 105 East Williams Street, Wyoming, Illinois r 
business deals where A Subsidiary of Breeze Corporations, Inc. The motor driv: 
everybody's enticed! draws air through the unit, over a permanent Bs 


filter cell which is saturated and flushed contin 













212 


Heating, Piping & Air Conditioning, M 19s Hi 









welene,” circulated by a small sump pump 
Ai sing through the filter is said to be cleansed of 
les by contact with the liquid and the wetted 
s. the residue dirt which tends to build up 


hed off the cell by the flushing action of the 


mp aS> 


being 
liquid ymidification is accomplished by the water in 
Que 2 
th ) which also picks up a small amount of tri- 
. ne ss 
BY thvle ‘lycol vapor. The latter is used to kill certain 
eee (1 S* 
BB types rborne bacteria which cause infectious diseases 
This ol vapor, says the company, 1s most effective 


Sunder trolled conditions of relative humidity 


" Evaporative Cooler Removes 
‘Moisture from Compressed Air, Gas 


= No. 3998—Shown here is the new model “Aero” afte: 
& oolet ffered by Niagara Blower Co., 405 Lexington 
= Ave. New York 17. 

= it is designed to remove moisture from compressed ai! 
Sr gas by cooling it to a temperature below the dry bulb 
Siemperature of the atmospheric air. This is done by 
® evaporating a recirculating water spray on the surface of 
a coil through which the compressed air passes, creating a 
Siemperature close to the wet bulb temperature of the 
surrounding atmosphere and lower than the dry bulb 
Siemperature and also below the summer surface wate 


temperature. 











In the new model, protection against freezing is said to 
be given by the use of the “balanced wet bulb” control 
A thermostat in the spray water reservoir is set for a de- 

red low temperature limit at which it operates dampers 

recirculate the air stream internally around a division 
plate in the center of the unit, instead of drawing in 
ireezing air. This, says the company, permits outdoor 


allations. 


not 
>t 


Compactness Features Temperature Controller 


No, 3999—Brown Instrument Co., Div. of Minneapolis- 
Honeywell Regulator Co., 4534 Wayne Ave., Philadelphia 
44, has developed a new “low cost” combination motor- 
zed valve and temperature controller for numerous in- 
lustris processes. 


be used for on-off, two position, floating, or pro- 


port control. A remote bulb thermal system positions 
the rized valve in response to temperature changes, 
ind the unit is available with temperature ranges between 
50 ay . : 

” anc 700 F, and with different sizes and types of valves 
The 

"e se’! contained assembly includes valves, linkage. 

tor, transformer, and temperature controlle1 
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for small drainage jobs . . . 


A NEW SMALL TRAP 
wit BIG TRAP 








e connec 


sonal intin 
e Horizo" ioing 
easily re~ ne emgimmplifies 10 
ewable seat tions 19-8 high rati 
+ Ren icing- niess “ 
for serv! e Sto 
oved r- . 
” . patented “ e stan’ ket are? 
ng * alv ske 
° -_ - aum-Mell| " i, e Large 9° acer draw™ 
resistor ,—quarante 2 ie e seamles® ‘ pucker 
and sea yeor. scre -aless - 
. nies 
(ek oe | 
desig” ity. welds: ; jet con 
tifically greater capacity nom aroin or in 
orifice gives ased @ be 
—ncre ron. 
sed ports nec 
@ Overs® 
capacity 


Available for pressures trom 0 to 150 p).S.1.. the Strong* No. O70 
fits all standard trap applications. Built especially for use on 
laundry, restaurant and hospital equipment and in industry 
wherever small drainage is a problem. 

As with all Strong Semi-Steel Traps, the 070 is guaranteed 
against defects in material and workmanship for one vear,. 


Write today jor more complete information, 


STRONG, CARLISLE & HAMMOND COMPANY 
1392 West 3rd Street 


&) a Cleveland 13, Ohio F Aro Mer 





Reducing Valve Blast Trap Strainer 


STROSS 


tsrervrwe 





Aesuer IMPORTANT QUESTIONS 


ABO 


__TNE (flee _ELCO “ors SCREW CORPORATION 
= 11 —s 1920 BROADWAY = ROCKFORD, ILLINOIS 
ranelign WOOD SCREWS © MACHINE SCREWS MACHINE SCREW NUTS 
FEU TAD YD _ DRIVE SCREWS © CAP SCREWS © LAG SCREWS © SPECIAL SCREWS 

7 TAPPING SCREWS * STOVE BOLTS © PIPE PLUGS 
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(HESE SCREWS 
UT WHICH Fasteners USE 


Elco heads, threads, slots are made 
consistently alike under a system of 
rigid production control. This is 
assurance against defects and costly 
delays. 


Gast Assemlily? 


Quick, easy-starting points with ac- 
curately formed heads, threads and 
slots qualify Elco Fasteners for me- 
chanical pick-up and driving. Hours 
of handling time are saved. 


Tensile Shenglh? 


Elco fasteners hold securely in place, 
continuously under maximum tension, 
because they are made from special 
analyzed steels, selected by experience 
and maintained from constant sources. 


Customer Satisfaction? 


The dependability of Elco fasteners 
to provide uniformity, fast assembly 
and maximum tensile strength means 
a superior product and trouble-free 
assembly operation. 


Write today and inquire about Elco fasteners to meet 
your assembly requirements. Send for catalog No. 48. 


? 





Regulates Speed of Pumps, 
Other Equipment Electronically 


No. 4000—A 
cost “Thy-mo-t: 
known as the ty 
being marketed b 
Electric Co., Sche: 
N. Y 
through ‘% hp 


Furnished 
utilizes a simpli! 
wave circuit to p 
flexibility from 

It is specially dk 
provide, by the 
knob at a single 





tion, stepless spex 
for equipment such as pumps, small lathes 
drill presses, conveyors, packaging equipment 
and varnish mixers. 

The drive operates on 220 volt, 60 cycle a-c 
voltages a suitable anode transformer is avai 
has a 20:1 speed range from 1725 to 86 rpm and 
in ambient temperatures from 50 to 104 F. It is { 
in either the nonreversing or the reversing 
latter equipped with a separate magnetic reversi: 

Designed for constant torque loads, under no 
ditions the new drive is said to have excell 
The speed 


preset or may be varied during operation and wu: 


regulation from no load to full load 


All-Aluminum Construction Used 
in Electrostatic Air Cleaner 

No. 4001—An all-aluminum model of the 
“Precipitron” that can handle a 10 percent great 
of air than previous units of the same size has 
veloped by B. F. Sturtevant Co., Div. of West 
Electric Corp., Hyde Park, Boston 36 

There are 99 plates in the new model, compar: 
in the old, but 3 in. additional length in each plat 
to give the new unit 17 percent more dirt trappi: 

The new unit will be built in two sizes: 36 ir 
24 in. wide. The larger unit is rated at 1000 cfn 
smaller one 667 cfm. Installed in conjunction 
tilation systems, the cells are stacked in tiers aci 
air cleaning needs. 

The 36 in. cell weighs 50 lb, or 65 Ib less tha 
cell for the same capacity. This lighter weight, « 
with improvements in the frame and body const 
is said to make the unit easier and cheaper t 


Ball Type Inner Valve Used 
in Pressure Regulating Valves 


No. 4002—A ba!! t 
ner valve, said to g 
curate regulation, g 
pacity, and tight c! 
now being used on : 
400 series pressure 
ing valves offered by 
Mfg. Co., Div. of He 
Thomas Corp., Hi: 
Ohio. 

Designed for app! 
requiring the accurate regulation of steam, wate! 
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t pressures less than 250 psi, reduced pressures 
) psi, and where reduced pressures must be 
equently, all of the 400 series are single seated 
J] inner valve actuated by a rubber diaphragm 
ss steel ball is said to center freely on the seat 
‘-m contact all around. When off the seat. it is 
, so that all parts of the ball are exposed to th: 
tion of the flow. 


Redesigned Spray Nozzles 
Available for Many Uses 


No. 4003—"Rotojet” noz- 
zles have been redesigned 
for a wide range of com- 
mercial and industrial ap- 
plications involving the 
spraying of brine, oil, water, 
and other liquids, according 
to Binks Mfg. Co., 3114-40 
Carroll Ave., Chicago 12 

The range of sizes, 's to 


2 in., is said to make the 





nozzles ideal for many uses 





from small spray capacity 
ons to large volume jobs such as in spray ponds 
erating systems, and cooling towers. 
Shown here is a large capacity, heavy duty nozzle of 
e cast brass construction and having an involute 
vhirl chamber. Smaller units are designed on the 
nlet, whirl chamber principle and are of two piece 
mstruction (though they can be furnished in 
tainless steel, manganese bronze, or other ma- 


metals obtainable in bar stock). 


Turbine Pump Line Includes 
Units for Many Services 


No. 4004—A new line of medium duty turbine pumps, 
ble in many types from Roy E. Roth Co., Rock 
[ll., has been designed as a low priced line for 
vater supply service, condensate return, boiler 

ce, or any application where nonviscous and 

ve liquids are handled against moderate pres- 


ties are from 2 to 10 gpm at 20 to 100 ft head and 
») rpm or 2 to 8 gpm at 100 to 200 ft head and at 


ly moving part is the impeller, mounted on a 
steel shaft which turns on two ball bearings 
nly one stuffing box. 
nnounced as available from stock are special 
teel pumps for process work in refineries, chem- 
synthetic rubber plants, distilleries, food 
plants, and other industries. These have ca- 
m 2 to 180 gpm at 0 to 400 ft head. 
ifacturer claims that the stainless units can 


gh pressures in a single stage and are self 


Equipment Shorts 
Carrier Corp., Syracuse, N. Y., has released a new 16 
mr motion picture in color which dramatizes the 
' d benefits of air conditioning. Entitled Service 
see! 22 mm film covers the history and principles 
tioning and animation is used to demonstrate 
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WARD LEONARD 


STARTERS 


QUICKER TO INSPECT 


because contactor parts are 
ACCESSIBLE 


Removing a single key permits the entire moving con- 
tact assembly to be withdrawn for inspection of all 
main silver contacts, both moving and stationary. 
And it’s easier to replace main stationary contacts, 
too, due to the use of individual spring retaining clips. 
Write for Bulletin 4110. It fully describes Ward 
Leonard's new Size 1, 2 and 3 across-the-line, non- 
reversing AC magnetic starters. Ward Leonard Electric 
Co. 24 South Street, Mount Vernon, N. Y. Offices in 


principal cities of U. S. and Canada. 





WARD LEONARD 
ELECTRIC COMPANY 
| ag EO OL, 


RESISTORS + RHEOSTATS + RELAYS + CONTROL DEVICES 
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THE AIR YOU BREATHE SHOULD BE AS PURE AS THE WATER YOU DRINK 


6 WAYS 


reduce labor 
material costs 


4. No belt or chain guard 
fan 


1. No time-wasting align- 
ment necessary—with ILG 
Direct-Drive Centrifugal 
Fans, just slip motor into 
supporting motor ring and 
bolt it into place 


to buy and install 
wheel mounted directly on- 


to motor shaft 


5. No chance 


overload when resistance ts 


ot motor 


less than calculated with 


“BC” type 


2. No special motor bases 
to require extra work 


6. No need forexcess horse- 
Sound isolationand 


3. No belts or pulleys to 
increase labor and material 
install ILG fans on 


power 


costs- air control are quick, easy, 


floor, wall, or ceiling economical 


entrifi gal Fons 


NEW CATALOG—illustrates and describes all lines of 
Send coupon or phone 


UG ELECTRIC VENTILATING CO., 

2841 North Crawford Ave., Chicago, Ill 

Offices in more than 40 Principal Cities 
Send free copy new Catalog No. 248 


Firm h 


yvome 
Individua 
Address 


City 








the four basic functions. 











In addition, a numb 
trial applications are shown. Prints of the filn 
able at no charge for showings by organized ; 
Three well known gas appliance manufactu 
each a subsidiary of Dresser Industries, have 
bined into a single unit, Affiliated Gas Equi ( 
Inc., Cleveland. Now under 
Bryant Heater Co., Cleveland, Day & Night ( 
Monrovia, Calif., and Payne Furnace Co., Bi 
Calif. The new firm will market a complete 
for space heating, heatin 
conditioning. Lyle C. Harvey, general man: 
Bryant Heater division, is also general mar 


single manag 





equipment water 


director of the new firm. 


The home office of Pittsburgh Corning Corp 
transferred from the Pittsburgh Plate Glass B 
Pitt 


conditioning 


and larger quarters at 307 Fourth Ave., 
A series of 
schools for key 
the nation has been initiated by Frigidaire Diy 
Motors Corp., Dayton, Ohio. Each school 


duration and covers packaged and central 


five regional air 


representatives from 45 dist 


. Fasco Industries Inc., Rochester, N. Y 
for F. A. Smith Mfg. Co., Inc., conforms t 


trademark. There is no change in corp 


officers, directors, or policies 


Schaible Co., Cincinnati, has acquired th: : 
plant, and all facilities of D. T. Williams Valve 
of Cincinnati. Expanded operations of the W 
will be conducted in the industrial high pr 
market and the corporate status of the new 
be maintained The stud welding equipme: Nels B 
Stud Welding Div., Morton Gregory Corp., L 
can now be obtained on a rental basis in p1 
through company field engineers An ad 
building in Pittsburgh owned by Foxboro Co 
Mass., and occupied by its branch office is now 
The new addition will be used for the as 
control valves and for warehousing compar 
0) 
A new metal roll for the production of | 
ing, and general metal rolling is being man 
Valley Foundry & Machine Works, Inc., Fres: 
heavy duty machine of the three roll, init 
said to be capable of rolling heavy gage and 
The frame of the machine is all steel, a Jo 
forged 4140 alloy steel. Gears are heat treat 
ened, and a specially wound, three phase gea Li 
or a variable speed slip ring motor with sepa x 
is used. Sizes and lengths of these units ar: 
suit particular requirements Hi 
“Eutecrod” 1700 is said to be an unusually 
ing” high silver brazing alloy designed fo: 
less steel, copper, brass, bronze, tungsten 
steel. According to the manufacturer, Eutectic Weldins 
Alloys Corp., 40 Worth St., New York 13 Re 


excellent color match to stainless steel and is 
recommended for making lap, butt, square, ar 
and for sealing and filling small holes and cra 
at 1020 to 1250 F, has a tensile strength of 64,0 
psi, and is available in five sizes from 1/64 


diameter. 
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WHo’s WHAT 


” 


Fra H. Stohr, former executive vice president and 
a dil of Elliott Co., Jeannette, Pa., has succeeded 
RW vis as general manager of the Norwood works of 
Allis-C halmers Mfg. Co., Milwaukee. Mr. Davis, who has 


h the company for 40 years, continues in an 


peen 
dvis capacity. .. . James A. Greer has resigned as 
dv ng and sales promotion manager of Taylor 


Forge & Pipe Works, Chicago. R. W. Murphey is the new 
advertising manager. 
Yarnall-Waring Co., Philadelphia, has made a number 
nersonnel changes in its sales and manufacturing divi- 
Jo Joseph Kildare, sales manager, has been elected 
vice president in charge of sales, Frank W. Miller, works 
manager, is now vice president in charge of manufactur- 
ng. Carl Liberg, formerly in the company’s New York 
cales office, is located at the new district office in Buffalo, 
and C. V. Peterson has been appointed sales representa- 
tive in the Cleveland district. Numerous other changes 
have been made in the firm’s list of steam trap distribu- 


E. A. Cline, The Trane Co., La Crosse, Wis., is the new 
oresident of the Convector Manufacturers Association. 
Louis D. Mandell, C. A. Dunham Co., Chicago, has been 

ymed vice president, and J. H. Smart, Tuttle & Bailey, 
Inc., New Britain, Conn., is secretary. ... Formerly sales 
manager of Deepfreeze Corp., Frank A. Mitchell has been 
named sales manager of the unit air conditioner division 

f Fedders-Quigan Corp., Buffalo. He has succeeded E. A 
Bonneville, recently resigned. William G. Loye has been 
appoi nted a sales representative of the company’s heating 
nd refrigeration divisions. With headquarters in South 
Bend, Ind., he will cover the northern counties in that 


A series of changes and promotions in the sales division 
f Fairbanks, Morse & Co., Chicago, have been effected 
0. O. Lewis, until recently assistant sales manager, has 
been promoted to sales manager. Harry L. Hilleary, for 
the past 17 years manager of the firm’s St. Louis, Mo., 
ranch, is now assistant sales manager with headquarters 

Chicago. L. A. Weom, manager of the pump division, 
has succeeded Mr. Hilleary in St. Louis, and Donald T. 
Johnstone, assistant manager of the pump division, has 
taken over Mr. Weom’s former post. Allegheny 
Ludlum Steel Corp., Pittsburgh, has appointed C. A. 
Scharschu assistant technical director. His former posi- 
m, director of research, has been taken over by Dr. L. C. 
Hicks, former associate director. 


Ardun Co., 317 S. Detroit Ave., Tulsa, Okla., is now a 
distributor for Tube Turns, Inc., Louisville. The firm is 
i partnership formed by two Tulsans, H. W. Arduser and 
Robert H. Duenner, Jr. . Vice President Allen Butler 

{ Perfex Corp., Milwaukee, has been named assistant 
to the president. V. P. Black, formerly manager of adver- 
ng, sales promotion, and sales training, Airtemp Div., 


Chry Corp., has been made a vice president to fill 
the \ incy left by Mr. Butler, as manager of the con- 
{ ols ision 
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JOHN ZINK 
— Series VR — 


GAS BURNE 


This burner operates with high 
efficiency at either low or high ¢ca- 
pacities on low gas pressures. 

Heat release is increased 20‘; to 
10%. At four ounces natural gas 
pressure it gives 325,000 B.T.U./sq 
ft. of burner area. Multiple burner 

eads can be arranged to fit any fire- 
box; provision is made for standard 
size firebrick baffles. Burner is fur- 
nished with a blowout proof pilot, 
either with or without flame failure 
feature. 

VR Burners are especially de- 
signed for boilers having low draft 
and small combustion space. 


Ideal For Complete Automatic 
Control Application 


Write for Literature 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


New York - Salt Lake City - Houston - Los Angeles 
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‘Career Meu 


IN PUMPS ” 





@ Every key man in the Weinman organ- 
ization from General Manager to Foremen 
in all Departments,— Design,— Engineering, 
— Pattern,— Foundry,— Tool Development, 
— Machine Shop,— Assembly Line,— Test- 
ing,— Shipping,— Sales,— has had at least 
twenty-five years of concentrated experience 
with ove product — PUMPS, Whatever your 
fluid handling problems may be, it will pay 
you to talk with Weinman. This consulta- 
tion is free for the asking . . . write, wire 
or phone. 





WEINMAN GENERAL SERVICE UNIPUMP 
May be mounted in any position . . . for use where 


space is limited. Sizes to 1000 G.P.M. . . . heads 
to 500 ft... . 


write for Bulletin 726-C1. 





WEINMAN TYPES GB AND KB 
CENTRIFUGAL PUMPS 
Side suction . . . discharge opening may be put in 
any one of 4 positions. For capacity and head 
selection, write for Bulletin 727-B. 


Built by Centrifugal Spec talists 


The WEINMAN Pump Mfg. Co. 


284 Spruce Street © Columbus 8 *® Ohio 
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Formerly eastern regional sales manager fo. Broy, 
Instruments Div., Minneapolis-Honeywell Regu! o, Co 
Philadelphia, O. B. Wilson is now serving as 
of sales for the east, southeast, and central reg 
lated transfers of industrial managers in charg 
pany branch offices include: Warren W. Mat! 
Albany, N. Y., to New York City, succeeding M 
Devon W. Fryback from Hartford, Conn., t ba 
D. Lyle Russell from Boston to Hartford. The f Ne 
Jersey sales headquarters is now a district offi 
Orange and is in charge of Herman Hoyler wh 
with the company for 11 years. 


The National Credit Men’s Association has . 
C. G. Klock, manager of credits and collections 
conditioning department, General Electric Co., B 
N. J., as program chairman of the plumbing ng 
refrigeration, and air conditioning section for the NCM4 
national convention next May. Also named to th« 
committee are: John G. de Pass, National Radi c 
Johnstown, Pa., vice chairman; E. H. Figush, 
Mfg. Co., Cleveland; Howard C. Hartman, L. J 
Furnace Co., Milwaukee; W. A. Polk, Rheem 
New York City; and D. F, Runyon, Carrier Corp., § 
cuse, N. Y. . . . Sigmond Moroh, former con: 
Research Corp., New York, is now chief eng 
National Air Conditioning, Inc., Johnstown, P 
responsible for all engineering phases of the com; 
triethylene glycol conditioner. Chapin Roberis 
manager of Sears Roebuck & Co.'s construction 
ment, has retired after 37 years of continuous s 


The firm of Mel J. Stevenson and Associates, 69 | 
Washington St., Chicago, has been organized 
sulting work and specializes in power plant, e! 
heating and ventilating, water and sewage syste: 
cal and process, and air conditioning enginee: 
Formal opening of the new home of Northern Heating 
Supplies, Inc., 585 New Park Ave., West Hartford, Co 
has been announced. Harold A. Stockburger i: 
manager of the company. W. G. Lathrop is sales manag: 
and Joseph R. Howard is sales engineer. The ! 
distributor for York-Shipley, Inc., York, Pa. 


Establishing a new position in the company, Minne- 
apolis-Honeywell Regulator Co., Minneapolis, 
pointed Robert H. Jacobs superintendent of sch 
control sales. Handling a special line of controls 
work directly with company salesmen throug! 
country. L. F. Lawrence has been promoted t 
manager of the firm’s Charlotte, N. C., office, su 
Karl Selden, Jr., who resigned to become sales | g 
for a company manufacturing textile mill eg 
J. T. Pitts has assumed Mr. Lawrence's forme: 
senior district representative in Knoxville, Tenn. R. 1 
Waits, who has been serving on the sales staf! 
Charlotte branch office, has been promoted t 
representative in Greenville, S. C. 


André Merle Associates, consulting engineers 
located at 1301 Massachusetts Ave., N.W., Wash 
D.C... . J. W. LeRoy is assistant to Carroll M 


gardner, vice president for sales, National Radiator Co. 


erge 


Johnstown, Pa. He was formerly associated wit! 
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PROTECT YOUR AIR CONDITIONING 
INVESTMENT with 


AIRFOIL OUTLETS 
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At right is shown how the 
streamlined Titus Airfoil Louvre 
proves its superior control per- 
formance in the wind tunnel. 
The deep streamlined blade 
knifes the air like a wing of an 
airplane. Has little or no turbu- 
lence — absolute minimum noise 
— complete directional control. 
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@ ce Se ee 
MAKE AIRFOIL ' : saedie wae ie 
THE BEST BUY giving it a superior ait 


j performance, which was heretotore 





* "Smooth as glass.” 
streamlined Airfoil | 
louvre surface 

* Solid section louvre | 
construction | 

* One-piece extra | 
strength frame | 

* Custom-built for in- | 
dividual require- | 
ments | 

* Tight sealing rubber , 
gasket - 1 giv faster, more f 

* 144" standard ! f m. Handles air wid 
border l © minimum Of nois 

*® Positive 4-way air | 
control | 

* Two banks of | 
louvres | 

* Individual blade | 
adjustment | 


~~ 





TITUS MANUFACTURING CORPORATION 


WATERLOO, IOWA 
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PREVENT 


Rust: Scale Cig 


FROM CLOGGING 
STEAM EQUIPMENT 









STRAINERS 


“The Screen’s the Thing” 


@ A High Grade Monel 
Woven Wire Basket with 
mesh fine enough to catch 
the dirt—yet ample free 
area for passage of clean 
condensate, oil and other 
fluids. 

@ Body Cadmium Plated 
for Protection Against 
Corrosion and for better 
appearance. ; k 
® Readily Removed Steel 
Blow-Off Bushing. ' F 
@ Bushing Automatically 
Aligns Screen. 


® Thousands in Use—Sold 
by nearly 150 Mill Supply 
Houses. 

© 6 Sizes! 2’ to2” for Pres- 


sures up to 600 Lbs. 


See Your Supply House or write for Bulletin 8.201 


YARNALL-WARING COMPANY 
107 MERMAID AVENUE+PHILADELPHIA 18, PA. 
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Moisture Destroys 
Insulation Values 


“Moisture increases the rate of heat transfer 
through a material, because water, which fills the 
pores or voids, conducts heat more rapidly than 
air.” . . . Third edition of “Insulation,” by Paul D. 
Close as Technical Secretary of Insulation Board 
Institute and former Technical Secretary of the 
American Society of Heating and Ventilating En- 
gineers. 


Infra Insulation is 
impermeable to water vapor 


That is one reason why Infra—the mul- 
tiple sheet aluminum insulation—is the best 
way to insulate even a basementless house. 
It is non-condensation-forming and easy to 
install. In crawl spaces; for example. Infra 
prevents heat from entering or escaping a 
building through ceiling, wall or floor. Ob- 
serve, for instance, the remarkable results 
for DOWNWARD heat flow in the table of 
thermal factors below. These values are per- 
manent. Infra will remain in place and not 
tear at the staples or elsewhere because of 
moistened paper and excessive weight. 


Thermal Factors Printed on 
Every Infra Carton 


Infra C Factors and Rockwool Equivalents 


C.052 Heat Flow Down, equals 6” Rockwool. 
C.083 Heat Flow Up, equals ’ Rockwocl. 
C.10 Lateral Heat, equals 3-1/3” Rockwool. 


The scientific construction of Infra, with 
multiple separated aluminum sheets, provides 
1 reflective spaces and 4 reflective surfaces, 
each non-condensation-forming and 97°; 
effective against heat rays. The two sheets 
of aluminum and the accordion partition 
block convection. The two rows of inner, al- 
ternating triangular air spaces, and the small 
mass eliminate conduction as a problem. 


WRITE FOR FREE 32-Page Booklet: 


“Simplified Physics of Thermal Insulation” 


Architects and engineers use it as a handbook. 
and colleges as a text. on heat transfer, con- 
densation, vapor, mold, radiant heating, ete. 
Contains master chart of k&. C, R and U factors 
of all insulations, of all thicknesses, weights. 
densities, ete. Address Dept. AC. 


TRIANGULAR REFLECTIVE AIR CELLS AND 

MULTIPLE ACCORDION ALUMINUM 
tr INSULATION, INC. 
SASS BLS 10 Murray St. N.Y..N-Y. N.Y. 








Mfg. Div., Republic Stee! Corp. . . . Represent: o) », 
Tennessee, Alabama, and Georgia for the air o 
panels of Pyle-National Co., Chicago, is being 

by Heating Equipment Co., 12 Third St., N.E., At! 
James S. Weaver has become associated with Culb: | Pipe 
& Fittings Co., Jersey City, N. J., as a special sal: pre. 
sentative in the New York territory. 


Clyde B. Lynde is now serving as vice presi: 
general manager of the insulation division, Eagle Piche, 
Co., Cincinnati. Dr. A. Paul Thompson, as di: 
research, fills the vacancy created by the death Earle 
W. McMullen. . At the recent annual meeti: 
Midwest Stoker Association, E. W. Jones, office lag 
of the Chicago factory branch, Iron Fireman } Cc 
was elected president. Other officers elected inc! 
president—F. H. Herndon, president, Herndon Sales 4 
Service Co.; and secretary-treasurer—P. I. Bolhmann 
district manager, U. S. Machine Corp. 


SKF Industries, Inc., Philadelphia, has appointed Stuart 
H. Smith Cincinnati district manager. He joined t 
pany in 1934 and has been assistant district ma: 
the Detroit office since 1944. Newly named field 
sentatives include: C. N. Benson and D. B. Eden, 8 
A. R. Ehrnschwender, Cincinnati: J. T. Paradise. 
and G. L. Hansen, Portland, Ore. . . . After thre 
as a partner in the firm of Bodine & Carter, John H 
Carter is now with Sverdrup & Parcel, Inc., St. Louis. M 
consulting engineers. Edward Kellie, presiden 
Aminco Refrigeration Products Co., is the new cl 
of the flow control valve section of the Refrigeratio: 
Equipment Manufacturers Association. 


To help in mobilizing productive effort in the « 
another emergency, the National Resources Securit 
Board has enlisted the cooperation of many infor 
groups from specialized segments of industry 
group representing manufacturers of temperat 
combustion controls and heating system specialties 
L. W. McCrea. Hoffman Specialty Co.: C. W. Nessell 
W. L. Huff. Minneapolis-Honeywell Regulator Co.: L. H 
Hobson, sales manager, automatic heating division, G 
eral Electric Co.: Harold Marshall, Warren Webs': 
Co.; A. E. Hess, managing director, Oil-Heat Institut 
America: Walter R. Crowe. construction mate: 
sion, NSRB: H. F. Collins, Sarco Co., Inc.; J. A. Rodgers 
president, White-Rodgers Electric Co.;: Malcolm t 
Henning, Penn Electric Switch Co.: V. R. Tate, ex: 
vice president, Perfex Corp.; and J. P. Kottcamp, NRS5 
director of the construction materials division. 


With headquarters at the company’s Chattanoog: 
plant, E. J. McFadden is general sales manag 
water heater, range boiler, and soil pipe dep 
Combustion Engineering-Superheater, Inc., N: 
City. . . . The Institute of Gas Heating Industries. I 
Los Angeles, has elected new officers which lud 
Walter R. Dicus, French Heating Co.—president. T. B 
Bridges, Williams Radiator Co.—vice president; Harry F 
Haldeman, Harry F. Haldeman, Inc.—secretary-treasu 


Y 


A. J. Horn, Payne Furnace Co., Arthur T. Enderle, fra" 


X. Enderle Co.. and Frank T. Daneil, Home 
Service Co.—directors. Ernest W. Kimmell con! 
managing director. 
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| Heat Excha ngers 
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S4 ’ he . 
IN REFRIGERANT 
COOLERS 


The very essence of “air condition- 
ing” is the controlled transfer of heat. 


lt was entirely logical, therefore, 
that Patterson-Kelley engineers, who 
have specialized for years in heat- 
transfer equipment, should turn their 
cttention years ago to refrigerant 
coolers, condensers and other heat- 
transfer equipment needed in air con- 
ditioning and refrigeration systems. 


Today, Patterson-Kelley Equipment, 
coolers for example, is considered by 
many to be the standard for such 
installations. 
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ru PATTERSON -ME: 
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WALL GRILLES WITH 
DEFLECTING VANES 






Style 321-A grille 


with deflecting vanes 


preeurettrti! 
{]LEALULULIII 
| puysnisidil 


Rear view showing 
adjustable deflect- 
fng vanes 








CCURATE and positive com- 
pound deflection of air flows 
can be readily secured with these 
“Fabrikated” grilles. Directional ad- 
justments may be made when grilles 
are installed; or grille bars and vanes 
may be adjusted after installation 
to meet unforeseen or changed 
requirements. 
Each grille bar and each deflecting 
vane is adjusted individually with 
a special two-pronged tool included 
with each shipment. Locking of 
grille bars and vanes is not required 
because they are held firmly in 
place —no vibration —no rattle 
Write for Our New Catalog No. 48. 


pEMBED 


THE INDEPENDENT 


owe 


mi 


0? 


/ WARREN STREET, EAST STROUDSBURG, PA 


— REGISTER CO. 


3747 E. 93rd STREET - CLEVELAND, OHIO 


New York Office: 101 Park Avenue, Zone 17 


Offices or Representatives in Principal Cities 
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CASE REPORT No. 54 from a series of actual cases 
recording the successful application of ‘‘BEAR"’ 
DY-NAMIC BALANCING to Industry. 


Ss AT 


* BOOSTS 


MAINTENANCE EFFICIENCY TWE QUAKER OATS CO... staie on 
& enance Shop, 

% PROLONGS Cedar Rapids, lows, reports: Our ‘“Bear’’ 
BEARING LIFE Dy-Namic Balancing Machine Model 
*% SAVES 375-R will do everything we ask in the 
VALUABLE EQUIPMENT way of attaining Dy-Namic Balance 
* CUTS for hammer mill rotors, fan wheels, 


pulleys, armatures, etc. Daily it 
uncovers destructive Dy-Namic Un- 
balance up to 2 Ibs., thus enabling 
us to prevent excessive vibration in 
valuable machinery and premature 
wear of bearings and equipment. 


MAINTENANCE COSTS 


“Bear” Dy-Namic Bal- 
ancing Machines are 
“naturals” for mainte- 
nance applications. 
Adjustable columns 
enable the operator to 
handle various length parts readily. 
The adjustable rollers provide ease 
of adjustment in changing the ma- 
chine to suit various shaft diameter 
requirements. The universality of 
the “Bear” Machines permits a wide 
variety of applications with a min- 
imum of time required for set-up 
changes. 

“Bear” Machines are now being 
successfully used in numerous 
Heating, Piping and Air Condition- 
ing applications for maintenance 
work, as well as in the manufactu- 
ring process. Some typical applica- 
tions are: 



























Versatile 
MODEL 340-8 












Air Conditioning Fans Ventilating Fans 
Blower Wheels for Oil Burners Draft Fans 
Centrifugal Pumps Refrigeration Units 


SEE DY-NAMIC BALANCING MANUAL FOR 
MANY MORE APPLICATIONS! 


Unlimited Capacity 
MODEL 400-8 





Get all the details. Hundreds of applications... — 
case studies...illustrations... Dy-Namic Balancing > on 
tables. GET YOURS TODAY! Write Bear Mfg. Co., ===." | 
Dept. H-16, Rock Island, Illinois. 











static ano DY-NAMIC BALANCING macnines 


YOU Trade Mark Registered U. S. l’atent Office 












Vapor Heating Corp., Chicago, has recently 
13th sales office. This one, in Houston, Tex., j 
of J. T. Elwood, formerly of the firm’s St. Lo 
. . . A branch office at 123 W. College Ave 
Wis., has been opened by Foxboro Co., Foxh 


aNlass 


and Milton A. Schreiner, with the company sin. . 199» 
the manager. George J. Willier is in charge Nother 
new branch office at 6225 Brookside Ave., K s Ci 


Mo. At Baton Rouge, La., John B. Deaderick 
the office recently opened at 115 N. 19th St 

to these fully staffed branches, resident eng 
been quartered in two cities; Eugene F. Mach n Mil. 
waukee, and Russell E. Steward at Frankfort 

ing the Utica area. 


Directors of the Canton Pattern & Mfg. Co. Canto 
Stoker Corp., Canton, Ohio, jointly operate: 
have elected LeRoy C. Dubs president, to 
late father, Theodore M. Dubs, founder and 
both companies. Glenn T. Dubs, youngest 
founder, is treasurer of the two firms and 
manager of the pattern and manufacturing 
Other newly elected officers include William I. Zink. 
president of both concerns and Fred Eisenberge: 
tor of both and production manager of the p 





Appointments in the stoker company includ 
Donald J. Sprague, chief engineer and produ 
ager, Harold Buchtel as office sales manager 


Sherman as factory superintendent. 


1 Walter 


Stewart Kerr, a Detroit attorney who has 
special assistant to the United States Attorney Gen 
is now executive secretary of the National Associatio 
of Engineering Companies. .. . New directors of Reinhard 
Brothers Co., Minneapolis, include Victor J. Hillstrom 
manager of the North Dakota division since 1937, Henn 
C. Hoffman, manager of the South Dakota diy 
1947, R. M. Wagner, with the firm two yea: 
treasurer, James L. Pause, new vice president 
of home appliance sales, George C. Scott, new eT 
dent in charge of automotive sales, and Harry E. Latour 
new vice president in charge of plant operat E. | 
Davis, former vice president and treasurer, ha 
President A. C. Reinhard who has become c! 
the board of directors. 


The 29 year old Sheffler-Gross Co., Philade!p! 
exclusive sales representative for McAlear Mfg. Co 
that area. ... Recently congratulated by Frigidaire Div 
General Motors Corp., Dayton, for topping 134 
records of 45 sales districts were E. A. Blackburn, of Co 
and Blackburn, Inc., Houston, Tex. distributor, and D.R 
Steele, Houston commercial sales manage! T 
Refrigeration Contractors Association of Los Angeles 
elected Ralph E. Manns, of Wilmington, president. OU 
new officers include Hal Crumly, Pomona, vic: le! 
and Ralph M. Westcott, Los Angeles, secretary ~-treasu" 
Neal S. Templin remains executive secretar) 


di 


Peerless Pump Div., Food Machinery and Chemical 
Corp., Los Angeles, has formed a new sales d t wi 
headquarters at 4330 Leavenworth St., O: Neb 
District manager is J. W. L. Stone whose offic cove 
all or part of 11 western and midwestern s 





Frank Haas, president, Haskris Co., is now 


144 ! eal 
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M‘CORD 


HEATING AND 
AIR CONDITIONING 


PRODUCTS 


OF 





y BLAST HEATING COILS—AIR 
CONDITIONING - —ALL TYPES 


ae ar sid a Og All copper spiral fin 
, tube construction with 
Be vs the tubes formed or bent 
: permits uniform expan- 
sion without strain. 
ss Headers are heavy wall 
| construction with tubes 
brazed into extended 
ferrules formed in the 
headers. Fins are hell- 
cally wound and metal- 
licay bonded. May we 
send catalog? 


WIT HEATERS 

} A proven heating unit, 
modern in design, in- 
corporating every unit 
heater advancement. 
McCord copper spiral 
: fin tube construction 
3 creates air turbulence 
without undue restric- 
tion. Improved fan 
| blades deliver large 
volume of cir with 
minimum air noise. 
Guaranteed for 150 Ibs. 
saturated steam pres- 
sure. Specify McCord. 


| HORIZONTAL TYPE UNIT HEATERS 
Ps tae ¢ A time proven heating 
i : eh unit, modern streom- 
oe lined in design, quiet, 
yet its rugged construc- 
Set tien adapts it te oll 
aa types of installations, 
guaranteed for use on 
No. 150 p.s.i. steam 
pressure. All copper 
heating element, indi- 
vidual spiral fin tubes 
free to expand without 
strain on joints. Standard 
motors with standard 
bases used. Wide range 
of capacities. 


Save fuel with McCord 
Unit Heaters. 


| YpdZ,,forrorssion 
DETROIT 11, MICH. 
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A DAY AHEAD 
OF SCHEDULE! 







































Time was saved “at every turn” because 
“K” Fittings made up fast. This upped the profit co 
siderably above the estimate. i 


Because “K”’ Fittings are chamfered and t: ippe don 
precision machines, pipes enter and screw in easily 
In the case of “K” flanged fittings, the faces are acct 
rately milled and drilled. Fittings are carefully in- 
Spected and gaged 


Asl jour supp er tor K’ Fitt ngs 





The ‘K"’ line of 3000 shapes and sizes of cast-iron fittings includes 
® Standard and Extra Heavy ® Standard and Extra Heavy 
Screwed Fittings Companion Flanges 


® Standard Flanged Fittings ® Drainage and Sprinkler Fittings 


PRECISION FITTINGS 


KUHNS BROTHERS CO. 


DAYTON 1, OHIO 


COMBINED MARKET FACILITIES with Molleable fron 
Fittings Company, Branford, Conn., and 
Kvhns Bros. Co., Dayton, Ohio 
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* PATENTED 


New Condenser Cuts Refrigeration Costs 
Saves Cooling Water 


@ The Niagara Aeropass Condenser cuts the cost of 
refrigeration by running compressors at lower head 
pressure, saving up to 35% of power. 

The refrigerant gas passes thru two coils in an air 
stream. The first, “Duo-Pass’’* dry coil, removes the 
superheat by air cooling and condenses oil vapor. The 
second, condensing coil, drenched by recirculated water 
spray, condenses by evaporation, transferring to the air 
1000 BTU for every pound of water evaporated and 
saving more than 95% of the water used by water- 
cooled condensers. This done at low temperature, no 
scale forms on condenser tubes to clog air passage. 

Between the two coils is the “Oilout’’*, which purges 
the system of crankcase oil and dirt, keeps it always at 
full capacity. 

The “Balanced Wet Bulb’’* control holds head 
pressure Jow, automatically giving the full benefits of 
power saving in cool weather and providing always full 
capacity for peak loads. 

Niagara Aeropass design results from over fifteen 
years’ experience condensing by air. It is completely 
trustworthy for year’ round operation. Users say, ‘It 
saves half the difficulties and labor of running a refrig- 
eration plant.”’ 


Units range from 10 to 100 tons capacity. 
For full information ask for Bulletin 103. 


NIAGARA BLOWER COMPANY 


Over 35 Years of Service in Industrial Air Engineering 
Dept. HP, 405 Lexington Ave., New York 17,N.Y. 


District Engineers in Principal Cities 


INDUSTRIAL COOLING HEATING @® DRYING 


NIAGARA 


HUMIDIFYING @ AIR ENGINEERING EQUIPMENT 
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the Refrigeration Contractors Association of 
Walter McCarty, president McCarty Bros. F 
Corp., is the new vice president, and the secret; 
urer is Alphonse Gerat, of A. G. Refrigeratio: om 
Service, Inc. 


Daniel Mapes, vice president in charge of e 


and development and a director of Walter Kidd. & Co. 
Inc., New York City, is serving as a vice pr 
the Compressed Gas Association. .. . R. S. Reynolds Jr 


of Reynolds Metals Co., Richmond, Va., is pr 
the Aluminum Association. Recently elected \ 


dents of the association include: E. G. Grundstrom. Ad. 


vance Aluminum Castings Corp., Chicago: M. } 
thal, United Smelting and 
Haven, Conn.; and George N. Wright, Jo! Harsc} 
Bronze and Foundry Co., Cleveland. A. V. Davis, A 
minum Company of America, New York, has 
elected chairman of the board and Donald M. White 


Aluminum Co., | Ne 


re-appointed secretary-treasurer 


After three years as promotion manager of 
lotte News, George V. Hunter has joined Radiator Syp. 
cialty Co., Charlotte, N. C., as advertising mai 
Bror G. Dahlberg, chairman of the board of 
Celotex Corp., Chicago, is the new chairman of 
of governors of the Building Officials Foundation. (0; 
new board members are Harold Boeschenstein, sid 
Owens-Corning Fiberglas Corp., Toledo, and Henr 
Bohnsack, president, International Steel Co. E 
Ind... . R. J. Schuler is vice president of Cauhorn Dis. 
tributing Co., Detroit, handling Kaiser alumi 
among other products. A. V. Cauhorn Co. wa 
named a factory distributor for Airtemp Div. of Chrysler 
Corp., Dayton. Mr. Schuler continues to supe: 
activities of both Cauhorn companies 


During the past four years, W. H. Magee 
midwest sales manager for U. S. Gauge Co., D 
American Machine and Metals, Inc. He is nov 
sales manager for Russell Electric Co., Chicag: 
ary of Raytheon Mfg. Co. ... The Refrigeration Industr 
Safety Advisory Committee has named Cyrus W. Miller 
as full time secretary and safety code consult 
offices at 155 E. 44th St.. New York City. The « 
is sponsored jointly by representative groups 
facturers, including the Air Conditioning and Refrig 
ing Machinery Association, the Refrigeration Eq 
Manufacturers Association, the National Electrical M 
facturers Association, and the Compressed Gas M 
turers Association. 


Frank D. Peltier is now director of engineeri: 
ance division of the engineering department, Philco Corp 
Philadelphia. Matson C. Terry is chief enginee: harg 
of developing single room air conditioners 
ager, heating products, Jones & Brown, Inc., Pi'(sburs 
David M. Ramsey is responsible for the sales 
tribution of the firm’s conditioning units and 
He was formerly district sales manager, so ste 
territory, of Richmond Radiator Co. . . . Frank EF. Earl) 
with Askania Regulator Co., Chicago, since 19° : 
resenting the firm in the Detroit area and is n 
at 15234 Michigan Ave. 
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ERE is one of several Zaliea Stainless Steel Expan- 

sion Joints installed in the 250 Ib. SWP 450° F. 
nain steam distribution line of the Alan Wood Steel 
Co., Swedeland, Pa. ... put there to assure uninterrupted 
production—and a continuous flow of steam to the mill. 
This installation is another vote of confidence for Zallea 
Stainless Steel Expansion Joints as the one ideal, depend- 
able medium for absorbing movement in pipe lines due 
tw thermal changes. Check these features to see why 
more and more engineers and designers insist on 
Zallea when they want the best: 


e More economical than expansion bends—the cost of in- 
sulating and installing a bend alone is frequently more 
than the cost of a Zallea Stainless Steel Expansion Joint 


e No maintenance—having no packing they may be used 
in underground lines without manholes. 

e Low thrust against anchors—require only 1/10 the force 

required to compress some slip type expansion joints 
in expansion joint for every type of service—special types 

for combined axial and lateral movement. 


e Shorter face to face dimensions—enables installation in 


close quarters. 


Hydraulic method of forming assures uniform wall 
thickness throughout corrugations. 


e As easy to install as an ordinary flanged or welding 
hitting 

¢ Traverse range from fractions of an inch up to 7% 
in a single unit and 15” in a double unit. 

¢ Pressure range from vacuum to 300 Ibs. in standard 
units. Up to 1000 Ibs. in special units. 


¢ Temperature range from sub-zero to 1600° F, 


Catalog 47 contains complete infor- 
mation on all Zallea Expansion Joints. 


Galea We would be pleased to send you a 
copy. Write today: Zallea Brothers, 


816 Locust St., Wilmington 99, Del 





E ANSION JOINTS 


VORLD'S LARGEST MANUFACTURERS OF EXPANSION JOINTS EXCLUSIVELY 
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a Word... DEPENDABLE! 
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Inexpensive 
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on the market 
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mplified, direct tr 
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control otters 
nd saves cost ofan ——— 
fer of heat from the prod- 
he air without an 
ible heat 


There is 
with the si! 
found in 1 

Complete 
safety factor a 


Direct trans 
bustion tot 
utilizes every poss 
1, with the amazin 
ncy with No. 4 01 


a 
automatic 


ucts of com 
intermediary, 
unit in the tue 
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g results 
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| Immediatel) available 


24 = in two Size» 
THERMOBLOC 300 


only 





j 300,000 b.t.u.'S, 
¢ high, weight 800 lbs. 


: THERMOBLOC 555 9 2 


10’ high, 
weight 






550,000 b.t.u.’'S, 
30" diameter, 
1200 lbs. 






THERMOBLOC DIVISION 


PRAT-DANIEL CORP. 


‘ei Na) eo ee eee _. oe 


| Gentlemen: Please send me your bulletin HEAT Where you want ! 
| u he n you want it! 
| Name Lith : 
Company— ) 
| Address___— ——— 
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No Maintenance Cost 
Worry-Free Service 
The Most Advanced Welding Process 


that’s why I’m specifying 





| Stainless 
Steel 





On all types of piping jobs where high temperature or 
corrosive action must be considered, future trouble can be 
avoided by installing stainless steel tubing. You know that 

. but from an engineering point of view you may not be 
familiar with the specific advantages of Trentweld stain- 
less steel tubing. 

To begin with, Trentweld is no sideline product. It is 
produced in light-weight, thin-wall form in diameters from 
% inch to 30 inches, by a mill exclusively devoted to stainless 
tubing. This work-horse tubing is rolled and machine-welded 
by an exclusive process that makes it tougher, structurally 
stronger. It is sized to make-up with standard fittings for 
vanstoned or welded joints, provides you with tubing that 
makes installation work a time-saving, smooth-running job 
while it delivers the service you have a right to expect. 
> Call on Trentweld engineers, without obligation, for spe- 
cific information, or write for the Trentweld Data Bulletin. 


TAINLES ¢ 


> 


os Offices — Chicago, New York 


ERENT “TUBE COMPANY @ 


STEEL COMPANY or AMERICA 
430 Church Street, 





LE 
Subsidiary of CRUCIB East Troy, Wisconsin 
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NEW BOOKS & REPORTS 


ASTM Pipe Specs Include New 
Tentative Standards 











First issued in its present form in 1942, 
Specifications for Steel Piping Materials, pul 
the American Society for Testing Materials 


introduction. Last year an editorial committ 
all of the pipe and tubing specifications and 
improvements and constructive editorial ch; 
been incorporated in the latest (sixth) editio: 


Chief the edit 


found in tentative 


differences from 
the 


carbon-molybdenum 


previous 
newer standards di 


seamless and chromiun 
service 


and bi 


high temperature 
stainless pipe, 


num alloy pipe for 
and welded austenitic 
steel and alloy steel bolting materials 


Among the pipe specifications are those d 


seamless electric-fusion-ws 


alloyed 


welded and pipe, 


pipe, welded open hearth iron pip: 


chromium-molybdenum alloy steel pipe fo: 


high temperatures, and seamless and welds 
stainless steel pipe. 


Under the 


tubes, 


heading boiler, superheater, and 


ous there will be found specificatior 


welded and seamless boiler tubes, welded 
boiler and superheater tubes, copper brazed 
seamless and welded austenitic stainless ste: 
general service, and others. 
There are 
and three covering heat exchanger and 


There 


medium-strength carbon 


three specifications covering re¢ 


tubes, 
tubes. are five specifications on casting 
neral 


high t 


steel for ge 


carbon steel for valves, flanges, etc. (for 


service), alloy steel for valves, flanges, etc. ({ 


perature service), carbon steel suitable for 


for high temperature service, and alloy ste: 
welding for high temperature service. The 
specifications for forgings and welding fitting 
bolting: and one on grain size. 

Copies of this 330 page book, heavy pape 
be obtained for $3.00 from ASTM heada 


Race St., Philadelphia 3 
Standard Covers Mineral Wool 
for Low Temperature Use 

Commercial Standard CS105-48, Mineral W 
tion for Low Temperatures (second edition), « 
mum physical and chemical requirements 
felt, 
It includes thicknesses of ins 


wool in loose, granulated, industrial bat 


and block forms 
quired for various operating temperatures, sp 


for auxiliary materials, tests, installation re 


and method of guaranteeing compliance with tl 
The booklet National 


Standards, also includes a brief history of this 


ization project, 


prepared by the 


a list of the acceptors, and thx 
ship of the standing committee, the chief 
which will be to consider subsequent revision 
Printed copies may be obtained from the 5 
ent of Documents, Government Printing Offic 
ton 25, D. C., for ten cents. A 


100 or 


discount of 25 p 


be allowed on orders for more copie 


single address 
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As advertised in TIME and NEWSWEEK 











1. BREATHING HEAVILY! [he air 
you breathe in a week's time 


weighs more than you do! 


FOILED 
AGAIN 


/ 
4A. 2. WHAT'S Your TrPE? Hun- 
= dreds of types ol filters 


“2 to remove dirt from the 


air and contamination 







~ from liquids have been 
developed by Air-Maze, 


7 the filter engineers. 


3. AIR-MINDED HOTELS! Io give you 
the utmost in comfort, thousands 
of leading hotels, restaurants, trains 
and office buildings keep their air 
clean and pure with Air-Maze 
filters—first choice of ventulatung 


engineers and architects. 


wHetTHer YOU build or use engines, com- 
pressors, alr conditioning and ventilating 
equipment, orany device using air or liquids 

the chances are there is an Air-Maze 
engineered filter to serve you better. Repre- 
sentatives in all principal cities, or write 
Air-Maze Corporation, Cleveland 5, Ohio 


IRAE 


The Filter Engineers 


AIR FILTERS LIQUID FILTERS 
SILENCERS Olt SEPARATORS 
SPARK ARRESTERS GREASE FILTERS 
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YOU OR THE PUMP?" 








SAVE TIME... 
SAVE MONEY... 
ON MAINTENANCE 
WITH ECONOMY PUMPS .7 y 
4. 


Maintenance time and costs hit a new 










low when you do your pumping with 


\ 





Economy. Case histories on Economy's 
Sump Pumps, for example, show con 


y ’ fh ? 
tinuous trouble-free operation over 


thousands of hours service 


Screenless, these pumps are really non-clog- 

ging! Smooth, clear passages permit free pas 
4 

sage of rags, solids or bulky material. Exclusive 4 

heavy-duty shock absorber prevents deflection 

of shaft by heavy objects entering impeller. All 


joints in drop pipe suspension are accurately 





machined and registered Bronze pressure 


grease-lubricated bearings 


Available in single or duplex units. Capacitic 
from 50 to 10,000 C.P.M. Heads from 10 to 
100 ft. For complete details, write Dept. C-3 


for Bulletin E-345 





Division of Hamilton-Thomos Corp 
Hamilton, Ohio 
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~" “7-CRETE”...THE NEW TESTED SYSTEM FOR 
I Insulating Underground Pipes 






| 
j 
| 
+ 







LOW COST... NO 
CRITICAL MATERIAL 
REQUIRED! 


Voids, cracks, heat-loss, 
moisture deterioration— 
the headaches of under- 
ground insulated pipe 
jobs—are eliminated by 
Z-Crete*, the new, mono- 
lithic, permanent insulat- 
ing system that can’t rot 
or deteriorate. 

Read about it in this 
folder. It explains fully 
this sensational new way 
of doing a tough job. It 
contains easy-to-follow 





























drawings of construction 
details. Best of all, it's 
free to you. Here is some- 
thing you must have in 
your files. 


ZONOLITE COMPANY 
135 S$. LaSalle Street 
Chicago 3, Illinois 





*Z-Crete is 


trademark 


the regist 


al the Zonolite 











ee 


Cc y, Dept. HP-39, 135 S. LaSalle St. 





- 
Chicago 3, Ilinois 


Please send me your free folder on Z-Crete. 


Name 


Address 


City State 


Fis nsniets <ish ab  iesenm aa 
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Classifies Fans 


NAFM Standards for Classifying Air Movin, 
ment is a recent four page bulletin (No. 108 
classifies fans in two general types, illustrat: 
| classifications, and very briefly and nontechni 
| scribes the functions of each. 
The first general type of air moving equipment 
centrifugal, vaneaxial, tubeaxial, and propelle: 
ventilation and industrial use. The second gens 
| called electric fans, is broken down into wall o: 
fans, desk fans, air circulators or pedestal fans, a: 
fans. 
Information on specific differences in design, . 
_ tion, and performance of various fans is not gi 
example, the vaneaxial fan is described as suit 
| moving air or gases over a wide range of volu 
pressures, whereas the tubeaxial fan is said to 
| or gas through a wide range of volumes at medi 
sures. However, it should be remembered that th: 
| has been issued to assist the public as well as the | 
in the use of standard terminology. 
Free single copies are available from NAF) 
quarters, 5-157 General Motors Bldg., Detroit 





Safety Standards Feature Air 

Conditioning, Heating Systems 

| The pamphlet Building Code Standards of the Nat 
Board of Fire Underwriters for the Installation o! 
Producing Appliances, Heating, Ventilating, Air Co: 
tioning, Blower, and Exhaust Systems is just what 
title implies—a compilation of safety standards. 

Much of the information contained was included 
board’s 1943 edition of its Recommended Building C 
but is now available in a separate publication | 
first time. All of the material has been reviewed a 
brought up to date. Copies may be obtained from NBFL 
headquarters, 85 John St., New York 7. 


Hi 




















Other Books and Reports Received 


Handling and Stowage of Ship’s Perishable Cargoes— 
An eight page paper by L. L. Westling, refrigeration en- 
gineer with Matson Navigation Co. for 27 years, deas 
with such subjects as conditions peculiar to maru 
_ransport, classes of refrigerated ships, methods of pack- 
.ng and types of containers, and the temperature anc 
aumidity at which common perishables should be ! 
|/ublished by the American Society of Refrigerating 
sngineers, 40 W. 40th St., New York 18, the pape 
.dentified as Application Data No. 43, costs 50 cents. 


1 


The Thermal Drying of Fine Coal, by O. R. Lyons q 
/research engineer, and A. C. Richardson, sup 
| attelle Memorial Institute—Contains data which, ™ | 
authors say, may be used with a few tests to determin | 
the difficulty of the drying problem, the approximate © 
in dollars per ton of water removed, the required « 
gas temperature as determined by the final surfac: 
ture content of the dried coal, the inlet gas temp* 
the inlet or exhaust gas weight and volume, the t) 
size of dryer to use. The 23 page, paper covered repo! 
lis based on research sponsored by Bituminous Co# 
| Research, Inc., 912 Oliver Bldg., Pittsburgh 22, and reprint 
| copies are available from BCR headquarters. 


ang 
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% 700 SERIES 
INDUSTRIAL 
CONVERSION GAS BURNERS 






“CUSTOM BUILT’ 
to Meet Your Specifications 


Che Reinhard 700 Series embodies all the latest 
developments in conversion burners for cast 
iron sectional and steel fire box boilers. The cast 
burner heads employ the Up-Shot principle and 
are made to withstand tremendous heat. Quiet 
in operation, they make maximum use of fuel to 
give real economy of operation. 

Write for complete information, prices and speci- 60.000 to 
fications. No obligation. 2.000.000 
* Reg. U. S. Patent Office BTU's 


MINNEAPOLIS e FARGO * SIOUX FALLS 
Aushn Winone Minot Aberdeen 


Quality products for over 47 years 


- > > » Featuring the... 
EAGAN 


VACUUM 
HEATING 


PUMP 


Uses multiple jet principle, prolonging indefinitely de- 

sign performance. 

2. Eliminates close clearance air pump thus minimizing 
maintenance. 

3. Sizes up to 100,000 sq. ft. and 60 P.S.L, per A.S.EL&V.E, 





illustrates Model 
EVD-302 Duplex 
unit rated 30,000 


sq. ft ratings. 
Write for bulletins on EAGAN PUMPS including 1. Accessibility of all parts assures better care. lower up- 
* CONDENSATE e TURBINE _ keep. 
* BOILER FEED e CENTRIFUGAL 5. Apexior lined receiver, gives long life, greater storage. 


WALTER H. EAGAN CO. 


FAIRMOUNT AVENUE PHILADELPHIA 
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INSTALL THE FINEST IN 
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A PARTIAL LIST OF 
KATHABAR APPLICATIONS 


CHEMICAL 


Photographic Film Processing 
and Storage 

Match Drying « Stencil Drying 

Sensiized Paper Migr 

Drug & Pharmaceutical Migr 

Gelatin Capsule Processing 

Glue Drying « Shellac Drying 

Chemical Processing 

Processing of Sodium 

Vitamin Migr 

Gunpowder Processing 

Processing Plastics 

Rocket Powder Processing 


MANUFACTURING 
General + Ceramics Drying 
Storage of Highly Finished 
Metal Parts 
(Corrosion Prevention) 
Compressed Air Drying 
Covered Cable Drying 


METALS INDUSTRY 
Powdered Metals Processing 
Cupola Dry Blast (Foundry) 
Safety Glass Manufacturing 
Magnesium Castings Productio 


Aluminumizing Process 


FOOD 

Drying of lcings—Bakery 
Candy Making « Fish Drying 
Bean Sprout Culuvation 
Vegetable Dehydration 
Processing Powdered Coffee 
Cranberry Dehydration 
Milk Drying + Spaghetti Mfer 
LEATHER 

Shoe Drying 

PRINTING AND PAPER 
Cellophane Printing 

Color Lithography & Printing 
Paper Making 

TEXTILE 

Rayon Storage 

Nylon Hosiery Knitting 
MISCELLANEOUS 

Cargo Ship Dehumiditicano 
LABORATORIES & 

TEST ROOMS 


Paper Testing 
Metals Laboratory 


Rubber Testing Laboratory 
University Laboratory 
COMFORT AIR 
CONDITIONING 

Auditoriums + Hospitals Rooms 


Department Stores « Hotels 
Restaurants + Cafeterias 
Drafting Rooms 

Ofhce Buildings 

Banks + Dental Laboratories 


++»THE DEPENDABLE SYSTEM OF 





RETURN THIS COUPON 





HUMIDITY CONTROL 


THAT GIVES DEFINITE RESULTS 


OVER 300 UNITS 
NOW IN OPERATION! 


What is your humidity condi- 
tioning problem? If the require- 
ments are in the range up to 50% 
relative humidity at 80°F you 
will want a Kathabar System 
to accurately control it for you. 
Some installations operate as 
low as many degrees below zero 
without frosting. 

Kathabar Systems are engi- 
neered and installed to“live-up” 
to design conditions. Kathabar 
Engineers know the importance 
of controlled humidity to con- 
ditioned atmospheres and are 
committed to follow-through to 
give desired results. 

That's why customers con- 
tinue to buy Kathabar Systems 
as new needs arise. There are as 
many as 20 units in one partic- 
ular plant. These were repeat 
orders over a period of 6 years. 
There are other such outstand- 
ing examples, too! 

Kathabar Systems have been 

proved in industry. If you have 
a humidity condition that you 
want to control be sure to 
specify Kathabar. 
GET THE FACTS ® Ask a Katha. 
bar Humidity Engineer to tell 
you about Humidity Condition- 
ing. Let him present proof of 
Kathabar System reliability and 
dependability. Get all the facts 
first-hand! 


[-] Send booklets on Industrial and Comfort Humidity Conditioning 


[-] Have Kathabar Humidity Engineer call. No obligation. 


SURFACE COMBUSTION CORPORATION - 
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TOLEDO, OHIO 





MEETINGS & CONVENTIONS 


Heating and Air Conditioning Seminar—T)h, 
nual seminar dealing with new developments 
and air conditioning is being held at New York U 
consists of 15 weekly evening meetings (whi 
February 8), and is open to engineers and techn 
men. The seminar is conducted by a panel con 
Mario C. Giannini, associate professor, New Y 
versity, Emory N. Kemler, research professor a: 
director of research, Peter B. Gordon, treasu Vv 
and Munier, and Victor L. Parsegian, director 
research, Kellex Corp. Topics include the hi 
radiant panel heating and cooling, instrument: 
controls. Additional details may be obtained { 
S. G. Roth of the University’s division of gene: 
tion, 100 Washington Square, E., New York 3 





Chicago Technical Conference and Production Shoy 
March 14 to 17, Stevens hotel, Chicago—Som« 
nical sessions are planned and will deal with e 
methods, shop practice, processing, management 
plant facilities, etc. Both the show and confe 
sponsored by the Chicago Technical Societies C 
W. Jackson Blvd., and its 55 affiliated societies 


Heat Pump Meetings—Dr. E. N. Kemler, rese: 
fessor of mechanical engineering, New York Universit 
will discuss heat pump developments before the Mor 
County New Jersey Engineers Club, March 15 
ASME student section at Rhode Island State Colles 
Kingston, April 17 


8th Heating and Air Conditioning Conference 

held at Iowa State College, Ames, Iowa, March 21 to 2 
it is jointly sponsored by the college, the ASHVE 
chapter, and the Sheet Metal Contractors Asso 
Iowa. According to the tentative program, sess 
deal with trouble shooting, trends in institutiona 
boilers and combustion, panel heating, servicing 
ditioning systems, warm air heating, and sh¢ 
problems. 


National Warm Air Heating and Air Conditioning As»- 


ciation, 145 Public Square, Cleveland 14—Indoor | 
Conferences are continuing during March and 
a number of cities located in Michigan, Indian 
Minnesota, Nebraska, Missouri, New York, 
Each of the conferences (warm air heating sch« 
sists of a three day instruction program. 


\ 


6th Oregon State Air Conditioning Conferenc 
held March 24 to 26 at Corvallis, Ore., this affa 
clude five technical sessions and a banquet. I! 
sored by the Oregon chapter of the ASHVE a: 


mechanical engineering department of Oregon ! 
lege. 


Texas Air Conditioning Conference—The No: 
South Texas, Southwest Texas, and Shreveport 


of the American Society of Heating and Ventilat Eng! 


neers are sponsoring the 5th annual air conditio 
ference at A. & M. College of Texas, Colleg: 
March 28 to 30. 


i} 
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K CUTS STRAIGHT 
LINES 








CUTS IRREGULAR 
LINES 


*® CUTS CURVES DOWN 
TO 34” RADIUS 








Black & Decker Electric Porto-Shears cut sheet metal 
too tough for snips, speed up jobs where snips are slow. 
Fast, powerful shearing action eliminates hard muscular 
strain. New 12-gage unit has been developed to increase 
the range of the Porto-Shear line to heavier materials. 
Over-all design simplicity is retained with heavier con- 
struction necessary to shear 12-gage steel. Also shears 
about two gages thinner in Monel and stainless; 50% 
above rating in sheet copper, aluminum, lead, etc. 
Other models include 16- and 18-gage Porto-Shears. 


For full information on Porto-Shears and many other 
speedy Electric Tools, see your nearby B&D Distribu- 
tor. Write for free catalog to: The Black & Decker Mfg. 
Co., 628 Pennsylvania Ave., Towson 4, Maryland. 


*Trade Mark Reg. U. 8S. Pat. Of 


SEADING DISTRIBUTORS 


oe Se ME>EVERYWHERE SELL 





ELECTRIC DRILLS SCREW DRIVERS BENCH GRINDERS WIRE BRUSHES 
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SAVES SPACE TOO... 


Though operating at 3000 
r.p.m. with ratings from 1/40 to 
1/10 hp., the short length of 
the Raytheon type “350” Motor 
adapts it for use with speed re- 
ducing methods with an actual 
saving of space as compared to 
equivalent rated motors operat- 


ing at 1500 to 1700 r.p.m. 


The “350” can save you up 
to 50% in cost over comparably 
rated series or induction motors. 
Exceptionally quiet, there are 
no cut-out switches to fail, no 
capacitors to replace and no 


brushes to maintain. 


Write today for Bulletin 2000, 
just off the press. 






iF YOU MAKE 
THESE OR SIMI- 
LAR MACHINES, 
THE NEW RAY- 
THEON MOTOR 
CAN IMPROVE 
PERFORMANCE 
AND REDUCE 
cost. 


Food Mixers 
lroning Machines 


Vending 


Valves 
Recording 
Apparatus 


Ete., Ete. 





RUSSELL ELECTRIC COMPANY 
Subsidiary of Raytheon Mfg. Co. 


340 West Huron Street 


Chicago 10, Illinois 
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Engineers’ Council of Houston, 2615 Fannin St., Houston of Technology, 3300 S. Federal St., Chicago 16 nfe 
4, Tex.—The second annual symposium, which will deal ence secretary is Dr. E. R. Whitehead, directo: ‘al 
with the conservation of our national resources, has been engineering dept., Illinois Tech. 
scheduled for April 2, the Rice hotel, Houston. Five 
papers on the major phases of conservation will be pre- New Jersey Society of Professional Engineer. 94 ; 
sented by well known authorities. State St., Trenton 8, N. J.—25th annual convent 

held April 29 and 30, Essex House, Newark, N. J 


NACE Conference and Exhibition—The fifth annual feature will be industrial, engineering, and 
affair of the National Association of Corrosion Engineers, exhibits. 
905 Southern Standard Bldg., Houston, Tex., will be held 


at the Netherland-Plaza hotel, Cincinnati, April 11 to 14. American Foundrymen’s Society, 222 W. Ac ms 5 
Some 42 technical papers will be given at 11 symposia Chicago—1949 annual meeting, May 2 to 5, St. Louis, y 
on corrosion principles, chemical, electrical, and communi- 

cation industries, cathodic protection, protective coatings, Instrument Society of America, 1117 Wolfencale § 


salt water corrosion, and the gas, transportation, and Pittsburgh 12—The fourth annual spring meeti: 
general industries. Among the many technical papers held at the Royal York hotel, Toronto, Canada, May 1 
scheduled are: Why Metals Corrode, by H. H. Uhlig, and 13. The tentative program indicates four 


Massachusetts Institute of Technology: Engineering As- sessions and a dinner. The 1949 conference and exhibi 
pects of Cathodic Protection as Applied to Pipe Lines, are scheduled for September 12 to 16 in St. L 
by E. P. Doremus, G. L. Doremus, and M. E. Parker, the 1950 convention and exhibit will be held in Buffa! 


Cathodic Protection Service, Houston; Erosion-Corrosion September 11 to 15. 
of Metals and Alloys, by W. A. Luce and M. G. Fontana, 
Ohio State University; Porcelain Enamel as a Corrosion Oil-Heat Institute of America, 6 E. 39th St.. New Yoru 
Resistant Coating, by G. H. McIntyre, Ferro Enamel Corp., City—1949 national convention and National Oil-Hea: 
Cleveland; Corrosion of Steel Pipe by Chlorinated Sea Exposition, May 16 to 20. Boston. Convention headauzr. 
Water at Various Velocities, by V. B. Volkening, Dow ters will be the Statler Hotel and the exposit n will 
Chemical Co., Freeport, Tex.; and Cathodic Protection be ts Biechonios Mell 
of Gas Distribution Systems, by A. W. Peabody and C. L. Speakers will be heard on merchandising, engineering 
Woody, Ebasco Services, Inc., New York. construction, and industry problems. May 20 has been 
designated “engineering day”. 

The 11th Midwest Power Conference, April 18 to 20, Those planning to attend are urged to make h 

Sherman hotel, Chicago—Sponsored by Illinois Institute reservations at the earliest possible moment by writing 
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——— 4} REDWOOD “PACKAGE” 

Sa: ~ 4 

= Atmospheric 

a 

— COULING TOWERS 

3 —s Pre-fabricated : Easily Assembled 
Sai - Made in Standardized Sizes for 
5 to 30 tons Refrigeration 


Ideal for the commercial air conditioning and re- 
frigeration jobs where requirements are known and 
efficient cooling equipment is desired at low stand- 
ardized prices. 











r e . - } 
lowers ready for shipment. Larger towers of a!! 


kinds for commercial and industrial purposes. 











Write for Bulletin 200-R giving full information 





<= ; on sizes, specifications, capacities, prices. 
UNITED COOLING TOWER CO. 
Porter Bldg. Linwood and Broadway Kansas City, Mo. 
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g FAST, QUIET 
1R MOVEMENT 


PROPELLER FANS 


O matter what your need 

for quiet, variable speed, 
attractively designed fans, 
you'll find the answer in a 
Peerless Electric design. 


A combination of specially 
engineered capacitor motors 
and perfectly balanced extra 
wide blades produces ex- 
tremely quiet operation. 
Motors are totally enclosed 
and permit installation in 
either a vertical or horizontal 
position. 


These fans are supplied in 
single-speed, two-speed or 
three-speed operation and fin- 
ished in gray. Recommended 
for stores, restaurants, hotels, 
offices and similar installa- 
tions where quietness of op- 
eration and attractive appear- 
ance are prime requisites. 
Write for descriptive folders. 











Automatic Louvers 


Peerless Electric automatic louvers 
are designed especially for use with 
propeller fans. When the fan starts, 
the air stream instantly opens the 
louvers, which close by gravity when 
the fan stops. Completely weather- 
stripped around the inner edge of 
the frame. Built of high grade alu- 
minum. Sizes from 10 to 48 inches. 


THE Poorbess. Eleelivic COMPANY 


ESTABLISHED 1893 + WARREN, OHIO 


MOTORS ® FANS ® BLOWERS 
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THE LOWDOWN ON INSULATION 
































Efficiency is as 
efficiency does 


Remember the old saying Handsome H 
some does”? Just change that word “handsome’ t 


“efficiency,” and you're talking about low-temperature 
jlatinr 


insuiati 


Reo ’ henreti 
The smart insulation buyer realizes that t reti 


, 
or laboratory efficiency isn’t the whole story, by 

+ , a | 
means. He wants his insulation to keep lelivering 


efficiency in his cold-room walls 

One of the grand things about Novoid Corkboard 
insulation is the dependable way it stays emcient 
year after year in actual service. Our customers keep 
coming back for more. (Satisfaction—not force of 
habit—is the reason for that 

Of course, Novoid Corkboard is made here in the 
United States, under strict quality control. And it’s 
installed by some of the most experienced, dependabk 


men in the business. It’s about as good a way to keep 


refrigeration costs down as you can possibly find. If 


conflicting insulation claims are bothering you, just 
write to us. We'll be glad to send you the “lowdown.” 
Novoid Cork, Englewood, N. J. 


Consider EVERY factor 
when you buy insulation a 


her 
- Mony or 
- Cork 
- Novoid Insulations 
n 
Insulatio 
low to ™g 
moderate 4 on to expensive 
. - jerate 
First cost Lewy 
installation cost — eteriorates 
nsrore low aes “| 
cvantyal cost , high gene = 
Eventvo remorr v ood, some F 
some gor 
: + 
Efficiency . excellent complic ted dif 
ist onc y 
Moisture ress simple cult t nst 
} - existe 
Vapor see some 
| very goo? thers * 
cenath 
Structure stre es : 
ery light . ‘ ‘ , 
| Weight considerable rigidit 
e 
Resilience a ser 
none > 
eicabor 
Setting none ent t 
s, orting structure 4 ence 
| wpPpor” gooc at ¢ 
exceile 
| tance 
resist 
Fire a good some are reg 
wsvtc - 
Vermin res r a sp ge 


Odor absorption 
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to the Boston Chamber of Commerce, housing bureau, York 20—60th annual meeting, June 8 to 10, H 
80 Federal St., Boston 10. Detroit 


Association, 827 N. Euclid The 4th International Gas Conference, Jw 


National District Heating 
England—Sponsored by the Interna 


Ave., Pittsburgh 6—40th annual meeting. New Ocean London, 


House, Swampscott, Mass., May 24 to 27 Union, comprised of national gas associations 1 
the world. Additional information may be obt 


° . . - — = _ » Af ries Ye yf. sae c ) . ito 
Food Distribution Exposition—Sponsored by the United the American Gas Association, 420 Lexing 


States Wholesale Grocers Association, the first national Y°rk 17 
show to be devoted to all phases of the food distribution 
field will be held at the St. Louis Auditorium, May 30 to _ American Society of Heating and Ventilating | cers 
June 1. Wholesalers’ warehouse and office operation, 51 Madison wie Ragen York 10—1949 semi- 
ing, June 20 to 22, Minneapolis 


store modernization, and merchandising methods will fea- 
ture the business sessions. Registration cards for admis- 
sion may be obtained from Clapp and Poliak, Inc., 350 
Fifth Ave., New York 1, show manage 


American Society for Testing Materials, 191) 
Philadelphia 3, Pa.—The fifty-second annual 
be held at the Chalfonte-Haddon Hall hot: 


. : . ; : ta City, June 27 to July 1. The first national m« 
Fourth Annual Construction Industries Exposition and , 
society on the west coast will be held at 


Home Show—June 2 to 12, Pan-Pacific Auditorium, Los 
hotel, San Francisco, October 10 to 14 
Angeles. Designed to show commercial, residential, and 


industrial materials, products, techniques, and services, American Welding Society, 33 W. 39th St. N 
it is owned and sponsored by 13 industry associations and The 30th ; i ai ta Y ediesiaaiiiles 
M fr: 1e 30th annual meeting and expositior 
the Los Angeles Chamber of Commerce Sts cr pape yy ear er 
American Society of Refrigerating Engineers, 40 W. Sixth All-Industry Refrigeration and Air Conditioning 
40th St., New York City—Spring meeting, June 5 to 8, Exposition, November 14 to 18, Atlantic City 
aboard ship during a cruise from Montreal on the St by the Refrigeration Equipment Manufacturer 
Lawrence and Saguenay rivers. tion and managed by R. K. Hanson, show d 
Clark Bldg., Pittsburgh 22. Over 75.000 sq 
Heating, Piping & Air Conditioning Contractors Na- space will be used and 5200 hotel rooms 


tional Association, 1250 Avenue of the Americas, New reserved for this event. 


Concentrate on the of the Market 


THE QUICK PROFIT RANGE in Air Conditioning 
1/2 for \\ 0 Jom 


PACKAGED UNITS 


TYPHOON orccnaines, sve 


standing units require no duct work..in- 
stallation is quick, easy.. you can do more 
jobs per year..your dollars turn over faster. 





PIUS « line of: EVAPORATIVE CONDENSERS — 
3-5-7 and 10-ton sizes. COMPRESSORS — }/2-ton 
to 50-ton units. LOW SIDE UNITS — 3-5-7-10-Ton. 





2 
"|  TYPHOON’S 


40th Anniversary 
TYPHOON 


1909-1949 
Backed by a sales-winning pro- 


gram of dealer promotion and sales TYPHOON AIR CONDITIONING CO.. INC 


training. Nationally advertised. 
794 UNION STREET - BROOKLYN 15. N 
















Tie up with 





1'/: -TON 
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every day 


when you bend pipe 
with a 


TAL 


Portible 
Bender 


Work goes foster when you bend 
on the job — either original in- 
stollation, radiant heat or re- 
poir. Fewer joints to leak in the 
fyture, less friction, more satis- 
faction for your customers and 
o bigger profit for you. Do as 
hundreds everywhere are al- 
ready doing. Write for illus- 
trated data bulletin. Dept. 13 





i ANEY 7 LECTRONIL FLAME FAILURE 
mer — PANEL 


ufficient size to ignite the burner is presen ind 
the unit itself is functioning 


Complete, descriptive literature is available and is 


yours for the asking. Write today. 


UIE Y ane cnctnece: 


Tal Bender, Inc. Milwaukee 2. Wisconsin 909 South Myrtle Avenue Monrovia, California 


HA. 3 Says teed Snag) FTI NM TS MT NTT 


Atomizing Nozzle for ony ser- 


vice requiring a mist-like spray 












_ 


Two-Piece Nozzle is easily 
cleaned without removal 


from piping 





One-Piece Nozzle 


. for maximum 





Stop Needless Waste 


a i. 1 = 
KEE) Pipe joints sealed with Key- 
) er ——<— er 






uniform output at 


lowest pressure 





Tite cannot leak. Key-Tite is a 
perfect seal on all lines carry- 
ing water, gas, low-pressure 
steam, compressed air, etc. It 
contains no lead or substitutes 
WATER PROOF § and does not affect the taste 


CPE JOINT j ne of potable _—_ 
OMPOUND : oints are easily opened, too, 


for it will not freeze in the 
joint. Stop losing money 
through leaky pipe joints . . 
seal with Key-Tite. 


‘MARLEY 
SU amas KEY COMPANY MEY 


THE MARLEY COMPANY, INC. * KANSAS CITY 15, rt S67 Wetertand Ane. Cat Si. Loum, Gompany 





Write for Marley 


Nozzle Bulletins 








x 
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MORE 
VENTILATION & 
PER H.P. 


IN ALL KINDS 


OF WEATHER 
WITH 


DeBOTHEZAT 


ROOF VENTILATORS 





Here’s positive, controiled ventilation at all times, 


regardless of wind or weather! Snow, ice, wind or 


rain have no effect upon the certified performance 
ratings of the POWER-FLOW. Exhausts more air 


per brake horsepower than other ventilators. May be 


used with or without duct system. 


QUICK, EASY ACCESS FOR INSPECTION 


( OPEN — Permits 


inspection and cleaning 
of fan wheel and in- 
side of head assembly. 


HOUSING OPEN—Per- 


mits inspection and 
cleaning of fan wheel 
and louver dampers, al- 
so lubrication of motor. 








ADVANCED DESIGN BLENDS WITH MODERN ARCHITECTURE 
Low streamlined design of the POWER-FLOW blends weil 
with modern building design. 





Free! 


AVAILABLE IN A LARGE RANGE OF SIZES 
DELIVERING FROM 990 THROUGH 24,100 cfm. 


DE BOTHEZAT FANS DIVISION, DEPT. H2 
AMERICAN MACHINE AND METALS, INC. 

East Moline, Iilinois 

Please send, without obligation, new POWER- 
FLOW Roof Ventilator Catalog No. DP-3-48. 


Send for new 


ustrated Firm __ ——___—_—_ - _ 


POWER-FLOW 


Catalog 
TODAY! 
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RECENT TRADE LITERATURE 





For your convenience in obtaining copies of t 
bulletins, see coupon on page 207. If you 
direct to the manufacturer, describe care/ 
what literature you want, as the number 
first in each item is for use only when se 
requests to Heating, Piping & Air Conditio 
No. 7165: Adhesives for Use With Insulation 


page manual on sealers, surface coatings, cemer 
tics, emulsions, and other adhesives for use with 
types of insulation in both industrial and mari 
cations is available from Benjamin Foster Co 

Girard Ave., Philadelphia 31. Information 
viscosity, coverage, flammability, heat flow, and 
to acids and alkalis. Also included is a chart sun 


1S 


bonding and drying times, colors, temperatur: 
types of thinner, and other information. 


No. 7166: Adjustable Pipe Hangers and Sup; 
Catalog 10-D, released by Grinnell Co., Inc 
R. L, 90 


spring hangers, hanger assemblies, hanger rods, p 


Exchange St., Providence 1, contains 
ports, and miscellaneous items such as clips, es 
cases, extension pieces, sockets, couplings, hook 
buckles, ceiling plates, etc. In addition to giving 
sions, prices, recommended loads, and other data 
designed for attachment to pipe and attachment t 


tures, example hanger load calculations are work: 


for high temperature, high pressure piping systen 
included are standard specifications for pipe hans 


No. 7167: Air Sterilization, Freshening—Pitt 
Chemical Laboratories, Inc., Pittsburgh, has rel 
four page folder containing a reprint of an art 
Albert Q. Maisel on preventing the common cold t 
the use of triethylene glycol, published in Hygei: 
described “Pittairaide” 
glycol and “Chlorofal.” The former is used to |} 
borne germs and the latter is used to dispel od 


is a solution composed 


portable dispenser and a unit for use in conjunctio! 


les 


air conditioning and ventilating systems are « 


No. 7168: Centrifugal Pumps—Series 122 “Uni-B 
centrifugal pumps feature standard motors, a mecha! 


seal, a flexible coupling, and compact design. Offt 
Bell & Gossett Co., Morton Grove, Ill., they are av 
as all-iron, bronze fitted, or as all-bronze units. B 
AZ-348 provides detailed information including d 
sions, capacities, and recommendations for inst: 


and operation. 


No. 7169: Ceramic Tank Lining—Advantages o! 
celine” lining for commercial storage tanks are 
covered in a four page folder issued by Apex Engi: 
Co., 75 E. Wacker Dr., Chicago 1. Said to expa 
contract with the tank, it is recommended for 
iron, steel, or According to the comp: 
prevents corrosion, rust, pitting, scale, and similat 
lems. Another four page folder shows the applicat 
the lining to a 500,000 gal water storage tank and als 
capacities in gallons and dimensions of cylindrical 


concrete. 
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' Eliminate 
-SMOKE EVIL 
‘AND FLY ASH! 
| —at a Profit 


‘A minimum fuel reduction of 5°, elimi- 
nation of nuisance smoke, fly ash and air 
polution is guaranteed on a money-back 


basis. 
Investigate This New ‘‘Cateicaf™ Scien- 
tific Process of Combustion Promotion! 


Phone, write or wire for further 
information. No obligation. 


APEX Engineering Company 


Central 75 E. Wacker Drive Randolph 
6-2909 Chicago 1, Illinois 6-6701 





















AUTOMATIC 
SHUTTER 

WITH ALL THE 
FEATURES 

















FRONT VIEW—CLOSED 


IT TAKES THE LOAD OFF THE FAN! 


Aluminum louvers open fully, permitting capacity fan opera- 
fon. New heavy reinforcement strip adds strength and long 
life to the louvers, assures quiet operation and perfect coun- 
terbalance, prevents rattling. Deep shroud protects shutter 
from high winds, Tie-rod, brackets and bearings inside frame, 
not exposed to weather. Special finish resists corrosion. 
Many other features, 


WRITE FOR NEW AIR-FLO CATALOG 43-D 
Illustrations and details of the complete Air-Flo line. 


Ain Conpitionnc Propucts Co. 


2340 W. LAFAYETTE BLVD. - DETROIT 16, MICH. 
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vy 
ROTH wery FEED UNITS 





_—2 to 50 
sizes—20 ve a8 


A complete line for a wide range of applications. 


Compact available in “package” or easily 
Design— “knock down” units installed 


Write for Bulletin 200 


ROY €. ROTH COMPANY 


2484 4th Ave. 


ROCK ISLAND, ILLINOIS 











Nicholson Steam Traps Show 


PRODUCTION INCREASES 
UP TO 307% 


r 2 to 6 Times More 


Drainage Capacity 





Speeds Circulation 


Bulletin 1047 
or see Sweet's 


Plant records show that the unequalled drainag: 
pacity of Nicholson thermostatic steam traps increases 
production up to 30% Other reasons why an inere 
ing number of leading plants are standardizing 
Nicholson: operate on lowest temperature differential, 
» 15°, depending on trap size and steam pressure 
record low for steam waste (as low as 1 > types 


1} 


for every purpose size press. to 225 


W.H. NICHOLSON & CO. w'2%.ot59oN5 


Valves *® Traps * Steam Specialties 
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Provide summer cooling with 


CHELSEA COMFORT COOLERS 


YOU WILL PROFIT BY THESE EASY-TO. 
SELL, EASY-TO-INSTALL HOME FANS 















TYPE EV A 
‘ v7 

Popular spring . | 3 

mounted pack ; 

oge unit for 

horizontal attic floor installation. 

Complete with all equipment ond ac- 


cessories for quick installation. 5 
sizes 24” to 48”. 4700 to 15000 CFM. 





TYPE EH 


Brand new spring mounted 
pockage unit for vertical 
% attic installation. Easy to 
Sizes from 12 to 30 —single and vari- instoll with minimum 
able speeds. ideal for installation building alteration. 9 
where permanent Comfort Coolers models from 24” to 60” 
ore less adaptable. 1000 to 8200 CFM. 5000 to 25000 CFM. 


aiso 4 NEW winoow Fan mooris 
FOR QUICK “OVER-THE-COUNTER™ SALES! 


WRITE FOR CATALOG 863 describing Window Fans ond 
the complete line of Comfort Coolers from 24” to 60” 


CHELSEA FAN & BLOWER CO. (7 
N ® a T E 
1206 GROVE STREET ivineten 11 NEW JERSEY oe, 


TO YOUR SPECIFICATIONS 


We specialize in rolling angles, tees, channels, bars 
and special shapes to fit your individual needs—with or 
without rivet or bolt holes. 


Angle Rings are used for many purposes such as re- 
inforcing tanks, joining pipe or smoke stacks, and in- 
stalling air conditioning fans. Write for our list of stand- 
ard sizes and discounts—also our new circular. 


NATIONAL METAL FABRICATORS 


2138 S. Sawyer Ave. Chicago 23, Ill. 
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No. 7170: Conditioning Crane Cabs—The Vo! 
issue of the house organ published by Dravo Co 
Bldg., Pittsburgh, features a resumé of a pap: 
conditioning crane cabs by R. D. Darrah of the 
Presented at last year’s convention of the Ass: 
Iron and Steel Engineers, the paper gives dat: 
peratures and humidities encountered in variou 
crane operation and also lists allowable concent 
gases, vapors, mists, and dusts. A temperatur: 
dicates the great amount of radiant heat to wl 
cab operators are subjected. Typical conditionir 
and uses of the company’s equipment are 
Another article describes the use of the firm’s d 


air heaters in tempering air supplied to a found 


No. 7171: Convector-Radiators—Design and 
tion features, dimensions, and ratings of th: 
convector-radiators offered by Fedders-Quis 
Buffalo, N. Y., are contained in Catalog FC-1 
for use with steam and gravity or forced hot w 
ing systems, the heating elements are of coy 
with mechanically bonded aluminum fins. Cal 


for either free standing or semi-recessed insta 


No. 7172: Electronic Smoke Indicator for Overtire Ju 
Control—The photoelectric cell smoke indicat: 
Engineering Co., Inc., 4517 Wayne Ave., Philad 
has been adapted to control overfire air jets so : 
vent smoke. Features of the system, component | 
applications are covered in Bulletin No. 20-A 


No. 7173: Fire Tube Boilers—Bulletin No. 125 
issued by Federal Boiler Co., Inc.. Granite & West S 
Midland Park, N. J., and covers series FC and s F] 
steel. fire tube boilers designed for use with 
or oil. The FD units are offered in three siz 


to 2200 sq ft EDR steam. 


No. 7174: Heating Control Service Manval 
illustrated handbook for the heating contre] 
service man has been prepared bv Minneano! 
well Regulator Co. It is said to avply to all « 
stoker fired systems and contains suggestions 
and efficient servicing. Subjects covered inc! 
identification. control circuits, thermostats. limit 
trouble shooting. transformer specifications, et 
copies are available by writing to Walter Baak 
of the company’s wholesale division. 2753 Fourth A 
S.. Minneavolis. The booklet will also be av 


quantities for 25 cents each. 


No. 7175: Heat Transfer Coefficients for Reflective ln- 
sulation—A new handbook of insulation valu 
available to engineers, builders, and architects uj 
ten request to Silvercote Products, Inc., 161 E. Erie > 
Chicago 11. Containing 108 pages, 12,852 coeffici ) 
238 sketches, the book lists U values for various 
wall, floor and ceiling construction utilizing the « 
reflective insulation. As is customary, coeffi 
given in Btu per hr per sq ft per deg temperatur 
ence. “Summer” values for ceilings are also 
these data are based on 90 F air temperature b: 
ceiling and 130 F temperature above the ceiling 
efficients, says the company, were calculated 
ance with the FHA procedure. 
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¥ THEY'RE 
GREAT 


| BOILERS G 


etl 
Everyone who is boiler-wise will say 
when Brownell boil- 








they're “great” or “fine” 
rs are mentioned. This reputation has grown 
orldwide since 1855, the year our company 
as founded. Those pioneer Brownell boiler 
pr made Brownell a name which means 
onest, rugged, dependable equipment. We of 
coday are carrying on the tradition. 
| This doesn’t mean we're antique in our think- 
| ing. Our engineers are always cooking up new 
i ideas and improvements, But we're mighty care- 
I ful not to release any new equipment that might 
tarnish the Brownell reputation. 
When you're in the market for boilers, stokers, 
and heat exchangers, be sure to get complete 
information on the 5 








Brownell line. 








THE 


BROWNELL 


COMPANY 
408 N. FINDLAY ST. 


DAYTON 1, OHIO 
Brownell Boiler and Stoker in Matched Unit 














ontR Ren Gruen 2 en Emi 


RETUBING SERVICE 


on 
FREON - AMMONIA - CO. 
CONDENSERS AND 
COOLERS 
—ANY CAPACITY 


BOILERS 
HEAT EXCHANGERS OR 
ANYTHING WITH TUBES 








Reconditioning and 
Overhauling Centrifugal 
and Reciprocating Pumps 

Centrifugal and 
Reciprocating 
Refrigerating Compressors 


THE MAINTENANCE DEPARTMENT 
o GONDENSER SERVICE & ENGINEERING C0. 


Phones: Vew York. RE ct 3 ken, HO beoke 


100 River Street 
For New Equipment - 
95 River St . 


t-4428a 


“Hoboken, N. J. 


Write our general office 
Hoboken, N. J. 
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BUILT-IN at FACTORY 


ground and exposed piping 
jobs you'll like DURANT 
Pre-Sealed Insulated Pipe. 
It is waterproof ... re 
duces installation costs to 
8 minimum... 
electrolysis and corrosion 

+ » requires very little 
trenching and field work... 
avoids extra cost of waste 
and breakage... 
you ready to install. In 
short, D.I.P. is the perfect 
pipe for this type of job. Install 
Investgate D.I.P.! Write 
for detesils today 


INSULATED PIPE CO. 





For all your under- 


eliminates 


4 Simple Steps 


i. Field joint ready ter inspection 2. Jeiat 
covered with standard pipe insulation. 3. Durant 
joint casing in place ready for asphalt. 4. Asphalt 
poured in siet making a perfect seal 


comes to 














Ready te 
FOR STEAM 
HOT WATER 
REFRIGERATION 
Trade Mahe 


Reg. U.S od 
Pat. or 


Durant 


1015 Runnymede St. 
Pate Alto, Calif. 
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MASSACHUSETTS 
POWER FIXED FANS 


DESIGN 4 


¢ AIR CONDITIONING « 
HEATING & 
VENTILATING 
¢ INDUSTRIAL « 


Write for Bulletin 101 Catalog 


MASSACHUSETTS BLOWER DIVISION 


7te BISHOP & BABCOCK 742. @. 


CLEVELAND 14, OHIO 


4901 HAMILTON AVENUE 








The Mettler “FAN-ATR’ Gas Burner 


LATEST MODEL FEATURES NEW AUTOMATIC 
SAFETY PILOT and TRIPLE CONTROLS 











COMBINATION MAGNETIC 
A THROTTLING VALVE 


THROTTUNG w 
MECHANISM 


FAN MOTOR \ 
AU TOMATICAWLY \ 


\ GAS FUEL INTAKE 
COMBINED HERE | ee ee 


AIR DOOR FOR NATURAL 


AuTOMAT AiR 
7 - DRAFT SERVICE 
———— 


CONTROL METER 





BURNER METTLER 


GAS BURNER 


LIGHT WEIGHT 
FAN HOUSING’ 


REFLECTOR 
R06 HOUSING ~ 







Picture reveals essential and highly desirable POINTS of FAN-AIR MECHAN- 
ICAL DRAFT GAS BURNERS. Not just a gas burner but a COMPLETE AND 
FULLY AUTOMATIC BURNER SYSTEM, factory tested and ready for application 
when received. It comes to you complete as pictured with simple, dependable, 
automatic controls. No other burner so easy to install. Why be satisfied with 
less—when all these tangible advantages are so readily available. 


Worthy of sponsorship for Scotch Marine Boilers 
SIZES 5S to 300 H.P. PROMPT SHIPMENTS 


LEE B. METTLER CO. 


406 South Main Street 


LOS ANGELES 13 CALIFORNIA 
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Send for Catalog 
THE Ga O MANUFACTURING COMPANY 


New Haven, Connecticut 


Pioneer Manufacturers of Square Pinned Tubing in the 
United States 











No. 7176: Liquid Level Control—“Prob-O-t: 
X, described in Bulletin 9800, is a probe type liq 
control either for differential or specific level o 
It is available from Automatic Control Co., 1005 
sity Ave., St. Paul 4, Minn., for many applic: 
process industries, etc. and is particularly recon 
where corrosive conditions or sanitary regulati 
vail. 


No. 7177: Mechanical Seals for Chemical Pum; 
line of seals offered by Worthington Pump and M 
Corp., Harrison, N. J., is now available for the c 
type GG “Worthtite” 
The seals and pumps are recommended for mar 


pumps, up to 1200 gpm 


esses involving chemicals. Bulletin W-350-B10 
these type EA seals. 


No. 7178: Modulating Controls 
their 


The regulato: 
the 
thermo-sensitive liquid confined in the therma 
and which are available from Fulton Sylphon D 
ertshaw-Fulton Controls Co., Knoxville 4, Ts 
described in a new bulletin. Typical applications 
trol temperature 
room thermostats, and radiator valves in heatins 


derive motive power from expansi 


valves, regulators, safety re 
lating, and air conditioning systems are featured 


No. 7179: Portable Soldering Tool—A new ~“! 


Grip” soldering tool, operating on the resistance heating 
principle and designed for use on small tubing in refrig 


eration work, small motors, switchboards, and 


electrical equipment, is described in Catalog Section C-! 


issued by Ideal Industries, Inc., Sycamore, Ill. T 
the work with the portable tool completes the se 
power circuit and causes the part touched to heat q 


No. 7180: Pressure Drop Chart for Steam Separators 
In order to facilitate the selection of its steam separat 
for various conditions, Wright-Austin Co., 315 W 
bridge St., Detroit 26, has prepared a pressure dro) 
Also included as a part of the chart is a method | 
termining the pressure drop through an oil separat 
an exhaust steam line and three typical exam; 
worked out. Charts may be obtained from the 
by engineers now engaged in using steam gen 
equipment. 


No. 7181: Pressure Reducing and Regulating Valves 
Single seated, diaphragm actuated reducing val 
either steam or water service, a pilot operated aux 
steam pressure regulator, and double seated 1 
valves for steam service are described and illust: 
Catalog S-47, issued by Watts Regulator Co., La 
Mass. Capacities are tabulated in a flow chart 


No. 7182: Radiant Heating Controls—Sarcotherm C 
trols, Inc., Empire State Bldg., New York 1, has issu 
Technical Bulletin No. 1, the first in a series on 
for radiant heating systems. Four basic control syst 
are explained and illustrated and new thermostats 
lv developed by the company are described. 


No. 7183: Refrigeration, Air Conditioning Instruction 


Utilities Engineering Institute, 2525 N. Sheffield Av 


Chicago 14, since 1927 a private vocational tra 
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4 lodged by pipe ends screwed in too far, either 


DRAFT GAGES 


MECHANICALLY 
SIMPLE— 


lastingly accurate 







Ee — sore 
~ 


The fine accuracy, durability and depend- 
ability of Hays Draft Gages stem from the 
unique colon leather diaphragm. Remark- 
ably tough, yet soft and pliable, it with- 
stands constant flexing, lasts indefinitely, 
maintains extreme sensitivity and accuracy and is unaffected 


=) by sudden overloads. Complete range of sizes for every need. 


Write for Bulletin 47-667. 


CORPORATION 


USA 


JEFFERSON 


SPECIALTY 


UNIONS 


make better 





piping install- 





ations. possible 


| Jefferson Unions are easy to work with. That's been proven time and 
time again on countless intricate piping installations where the fittings 
) must go in the first time RIGHT! These unions may be joined quickly 
and easily and because of the exclusive recessed 
| brass seat joints may be broken, if necessary, 
many times without affecting their seaiing qual- 
j ities. The recessed brass seat can't be dis- 


its made to stay put, thus you're assured 
of a permanent leak-proof joint every time. 


Please write us today for more 
information 


JEFFERSON UNION CO. 

607 West 26th Street, New York 1, N. Y 
35 Fletcher Avenue 65 Gooding Street 
Lexington 73, Mass. Lockport, N. Y. 


i ee 
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Central Heating History of 


THERM-O-TILE 


Reg U.S Pa. OF. @ 
Underground Steam Conduit 


IN 1936. In 19% ling gaz beg feat I 
cTa H Pr t 1} O.T1 W t t 


IN 1949. S pag 












Stronger. More efficient. Low 
st ultimate cost Even the 
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Therm.-O 


Tile is com 
pletely illustrated 

and described in Bul 
letin 381. Ask for a copy 


H. W. PORTER & CO., Inc. 


822-H Frelinghuysen Ave. Newark 5, N. J. 








GENERAL CONTROLS 
SILENT ‘a 


lectric 
Diaphragm 
GAS VALVE 


Designed for reliable ccntrol of natural, manufactured, mixed 
ond liquefied petroleum goses to spoce ond unit heoters, central 
floor and wall furnaces and boilers 

Designated the 8-50, this valve hos no pocking glands 
or bellows to impede operation. Low current consumption of 5 
watts. For low or line voltage applicotions. Standard model or 
monval opening model with or without electric trip. Envelope 
size of valve mokes it easy and simple to adapt to ony gos-fired 
heating instollotion. Packless construction. All body ports die 
formed aluminum of high density and tensile strength 

Also available in pockoged sets which include the new 8-50 
valve, o compact, modern, snap-action Thermostat (stoinless cover 
with ivory plastic base, extending only 1" from wall), a 9V A 
Transformer and thermostat cable 

Many leading furnace monufocturers specify GENERAL CON 
TROLS os standard equipment ana afi gos heating opplionces 


ore availoble with these outstanding contro! units 


lf they re GENERAL CONTROLS. they re the BEST 


GENERAL \4 CONTROLS 


oC 
BO! ALLEN AVENUE ( GLENDALE 1, CALIF 


Ma remeginc Loe tors oy Riulamelec Prartecre. Tammarature, Lowel & Glow Contaoli 
FACTORY BRANCHES BiRwiNGHAMm 3 80sT0ON . mic aGo i5 CLEVELAND 15 
Daiias 2 “unvEee 10 DEteorr 8 ptnwoat HOUSTON 6 famsas Ww 
wiwroer ? ci. anwOma TY PHILADELPHIA Le PiTTsevece 22 
SeaTre SAN FRANCISCO 7 $? 1Owrs (12 OISTRISUTORS IN PRINCI AL CITIES 
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better <j from 
performance | better design 








Pu 
~< 


| = | aOoOz RAO s 


Why not investigate what Spraying Systems’ better de- 
| sign can mean in spray nozzle performance? A highly 
; specialized division of hydraulic engineering, spray 
nozzle design and manufacture has been the 
sole business of Spraying Systems Co. since 
its beginning. For a demonstration of how 
completely we can serve your needs, write 
for General Catalog No. 22 or Pneumatic 
Atomizing Catalog No. 23. 


SPRAYING SYSTEMS CO 


e 
CH GIHE? 4 wid VUaniufac lure z 


3219 RANDOLPH ST. © BELLWOOD, ILLINOIS 
Suburb of Chicago 












REMPE thors whot “you wont. 
Quality-Built 


Heat Transfer 
Equipment... 


less service .. . longer 
life .. . greater effi- 
ciency. Rempe Products 
have proved their ex- 
ceptional value for over 
50 years. 


PIPE COILS 


Coils, Bends, Tank and Coil Assemblies for Ice and Refrig- 
eration Plants, Cold Storage Houses, all types of industry— 


all purposes. 
Send your problems to us for experienced counsel or write 


for Rempe Engineering Data Book. 
(ome ne 





OVERHEAD 
BLOWER UNITS 


for low temperature cooling 





You cannot buy better quality 
and assured performance than 
that which is built into Rempe 
Unit Coolers. Use them for 
Produce Cooling and Freezer 
Rooms. 


Write for Bulletin No. 122 or send specifications for quotations. 


Oo 342 N. Secramento Bivd., 
 EAPE . Chicago 12, IIlinois 
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technical school, has issued a new 72 page catal: 
detailed information on courses offered, the facili 
personnel of the school. Several new course: 
conditioning and refrigeration are described. 


No. 7184: Refrigeration Hot Gas Defrosting 8S) -:e» 

Colored diagrams are used in Bulletin DF-100 t 
the operation of the automatic system offered by 
son-Kelley Co., Inc., 101 Park Ave., New York 
quiring but four pipe connections when add 
existing refrigeration system, it is based on the c 
“Slug Eliminator,” a combination liquid trap a 
exchanger used to evaporate liquid in the suct 
and to sub-cool the liquid refrigerant 


No. 7185: Roof Sprayers—A chart designed to 
possible reductions in cooling loads by sprayi: 
with water has been prepared by April Showers | 
4126 Eighth St., N. W., Washington 11, D. C. 


No. 7186: Self Priming Centrifugal Pumps for Petrole. 
um Products—Engine driven models in sizes fr¢ 
6 in. and with capacities from 15 to 2000 gpm 
with electric driven models in the same sizes 
scribed and illustrated in a 12 page bulletin (N: 
released by Marlow Pumps, Ridgewood, N. J. A 
of selection tables are included and data are ta! 
on specific gravity, viscosity, head equivalents of 
liquids, maximum practical suction lifts, frictior 
feet of liquid per 100 ft of clean steel pipe, pressu 
per 100 ft of rubber hose, and friction losses of fitting 
and other equipment. 






GIVE YOu 
Extras TO SELL 


e 
EXCLUSIVE SPIRAL TUBES 


Extract more heat, reduce stack 
temperature 100°. 


ASME CONSTRUCTION 


All-steel. Sides and top heavily 
insulated. Wet base. 


OIL OR GAS FIRED — Underwriters or AGA approved burr 


Gas units will burn natural, manufactured or LP gas. 


TO 1,043,000 BTU HR —_ 7 sizes — 3 domestic: 4 comme 
Outputs of 104,000 ro 1,043,000 BTU HR. 


SHIPPED ASSEMBLED — Completely assembled at the fact 
save you time and money. To install, just remove crate and 
nect. Write for literature. 


WATER HEATERS 


All Boiler-Burner models 
available galvanized as wat: 
heaters for domestic or 
commercial use. 


Mt. Hawley builds 
a complete line of 
conversion oil burn- 
ers—0.65t0 20GPH 








MT. HAWLEY MFG. COMPANY 
1 MT. HAWLEY AIRPORT, PEORIA, ILLINOIS 
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r SCALE — Widest Scale of Any Mechanical Air Velocity Meter! 


filet 


$s an unsurpassed sales and service aid in heating, ventila 
ditioning work on installation and service work it is used to 
elocity and direction of air flow from registers and grilles for tt 

hecking rate of air delivery, balancing the system and adjusting 


anes and louvers of registers so as to obtain “draft free’ air dis 

These tests cut mstallation and service time, prevent expensiv 

and promote customer goodwill. The FioRite is equally helpful for 

ew equipment or modernization. It can be used in many ways t 

ole. 4 avincingly demonstrate discomforts and inefficiencies of a worn-out or 


adequate system. 
The FloRite is entirely self-contained. It has no hose or probe, and gives all 
ngs required for heating, ventilating and air conditioning work. The 
5 detachable handle facilitates use of the FloRite at low wall or high side wall 
episters. By screwing a 44°’ pipe into the handle the FloRite can be cor 
veniently held against ceiling grille 
The FloRite is equipped with a unique scale lock which makes it possible 
= retain the reading until the lock is released. For ceiling grille readings, tt 
ock is easily manipulated by means of a piece of string. This feature makes 
® the FloRite exceptionally adaptable for indicating air velocity in hard-to-reach 
or dimly lit locations. 


Deoler's Net Price with leatheretie carrying case $24. 00 
Ask your jobber for the FloRite or write for Leaflet 759. 
“BACHARACH INDUSTRIAL INSTRUMENT CO. 


7000 BENNETT STREET «© e« PITTSBURGH 8, PA. 
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BILLY says: 


“This dril] bit 
couldn't take it’’ 




















"This drill bit was 
slow as molasses” 








“But this drill bit bored more holes in 

concrete cleaner, faster, and for less 

money per hole. That's because it's 
THE ORIGINAL 


ROTARY CONCRETE DRILL BIT” 


FREE FACTORY RE-SHARPENING 
until further notice. 








a Get the money-saving facts for your 
Wm concern. Write today for free illus- 
trated folder giving complete details. 





ROTARY CONCRETE rine COMPANY 
» SOUTH 
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JOINTS 


: * 
A Plasgon joint is permanent, tough and Rd 


flexible . . . cannot be dislodged by vibration, 
shock or jarring. ¥ 

Ideal for flanged, sieeve or threaded # 
joints. No thinning no heating applied direct * 


from the tube. 

Plasgon is proof against steam, oil, gasoline, 
kerosene and other common solvents. Resists con- 
siderable pressure and heat up to 350°F. Can be 
removed with 80% alcohol. 

WRITE TODAY for FREE sample and complete 


information about Plasgon the permanent pipe 
joint cement. 


SAMUEL CABOT, INC. 


337 Oliver Building Boston 9, Moss 
NEW YORK + MINNEAPOLIS + CHICAGO 








FOR HEATING, AIR CONDITIONING, REFRIGERATION, AND INDUSTRIAL APPLICATIONS 


The acceptance of Mercoid Controls is universal. 
The reason is based on their record for dependable 
operation and long service. They are easy to install, 
adjust, and require practically no attention. 

The hermetically sealed mercury switches used in 
all Mercoid Controls are dust, dirt and corrosion- 
proof, thus assuring positive performance under all 
operating conditions 





THE MERCOID CORPORATION 


4211 Belmont Avenue, Chicago 41, ! nois 
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Cooling Towers 


free of 
Algae ond Slime 





LU 
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SURECLOR,:.on 


Keep those cooling tower condensers and valves algae- 
free with chlorine—the most effective method, yet low 
in cost. Install an automatic SURECLOR hypo-feeder. 
Operates on water pressure. Built-in test set. Feeds other 
water soluble chemicals. Only $89.50. Write for bulletin. 


Paddock Sales ‘ieniiia 


3727 Atwell Street 
M&M Building ‘ 
79 West Peach Tree Place NW 


Dallas, Texas 
Houston, Texas 
. Atlanta, Georgia 


Martocer Ae 


Products are fully 





CLUSTER CASTINGS FOR SPRAY NOZZLES SPRAY POND NOZZLE 





MARTOCELLO CLUSTER CASTINGS are sturdy grey iron with 
ample internal area offering minimum friction and even distri- 
bution and are hot dip galvanized. 


MARTOCELLO SPRAY NOZZLES are of a sturdy, one-piece 
construction. Cast of high grade red brass — inlet and outlet 
accurately machined — offer LESS FRICTION —are less clog- 
ging and recommended for best overall efficiency. 


Castings furnished with nozzles and standard steel long sweep 
galvanized pipe spray arms and center nozzle nipple to meet 
your requirements. 


PROMPT SHIPMENT FROM STOCK 


() Jos. A. Martocello & Co. esrrty 


ILADELPH! 


MART 





























No. 7187: Welding Fittings—Globe Steel T 
Milwaukee 4, Wis., has recently prepared a 
catalog (No. 501) on its line of fittings prod) 
seamless steel tubes. Dimensions, tolerances, p 
ule numbers, weights, and prices are 
ous elbows and 180 deg returns. Production hi 
the fittings are illustrated and dimensional tole 


tabulated 


seamless steel butt welding fittings, as appro\ 
American Standards Association, are given 





For your free copy of HPAC’s 1948 volume: 
send a note or postcard to the editor, 6 N. M 


Ave., Chicago 2. 















EFFICIENT eccecces 


beveled edges 
fabricated metal 
more free air space 
no loose parts 
baked-on oak finish 


COLD AIR FACES TO WATCH 


Write for Complete Information and Price Lists 


STANDAR'D 


| 3151 W. 49th PLACE 


STAMPING & 
PERFORATING CO, 
CHICAGO, ILLINOIS 


HERE’S YOUR COVER FINISH 










costs less. Arab oe yond 
developed for war nee 
| meets all requirements 
tions of all sizes. Easily 






dries qu ckly C res 1 
Write for Bulletin # 15. 






THEARABOLMANUFACTURING Co. 
110 East 42nd St., New York 17, N. Y 
1835 S. 54th Ave., Chicago 50, | 
1950 16th St., Son Francisco 3, Cal 















ting Systems 


MOTORIZED 
VALVES 


AU-TEMP-CO 
ents 6 tew a 
Agents — A few $21 Fifth Avenve 
territorie New York 17, N.Y 
ett: i! 
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